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Pre face  

The Gorda Ridge, a  r e g i o n  o f  t h e  n o r t h e a s t e r n  P a c i f i c  s e a f l o o r  
l o c a t e d  about  370 k i l o m e t e r s  e a s t  o f  sou the rn  Oregon and n o r t h e r n  
C a l i f o r n i a ,  is being explored  and c a r e f u l l y  mapped. One aim of  t h e  
p r o s p e c t i n g  e f f o r t  c u r r e n t l y  underway is t h e  d i scove ry  o f  r e c e n t  o r  p a s t  
deep-sea hydrothermal  v e n t s  and t h e  a t t e n d a n t  accumula t ions  of  metal- 
r i c h  s u l f i d e  o r e s .  Po lyme ta l l i c  s u l f i d e  d e p o s i t s  o f  s i g n i f i c a n t  s i z e  may 
be d i scove red ,  and t h e s e  may e v e n t u a l l y  be commercially e x p l o i t e d .  The 
Gorda Ridge Task Force and ad hoc group is concerned wi th ,  among o t h e r  -- 
t h i n g s ,  e v a l u a t i n g  t h e  envi ronmenta l  and economic consequences o f  
o f f s h o r e  mining a c t i v i t i e s .  T h i s  group i d e n t i f i e d  t h e  assessment  of 
s c i e n t i f i c  i n fo rma t ion  r e l e v a n t  t o  b i o l o g i c a l  p r o c e s s e s  i n  t h e  r e g i o n  of  
t h e  Gorda Ridge a s  a  h i g h - p r i o r i  t y  r e s e a r c h  a r e a .  To t h a t  end,  i n  
February 1985, t h e  s t a t e  o f  Oregon's Department o f  Geology and Mineral  
I n d u s t r i e s  c o n t r a c t e d  wi th  Oregon S t a t e  Un ive r s i t y  (DOGMA1 Con t r ac t  #63- 
630-8501 ) f o r  t h e  product ion  o f  t h i s  r e p o r t .  

I n  b r i e f  t h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  o f  a  thorough s e a r c h  o f  
t h e  s c i e n t i f i c  l i t e r a t u r e  aimed a t  i d e n t i f y i n g  and assembling t h e  
r e s u l t s  o f  b i o l o g i c a l  and e c o l o g i c a l  s t u d i e s  c a r r i e d  o u t  i n ,  o r  c l e a r l y  
r e l e v a n t  t o  t h e  r eg ion  o f  t h e  Gorda Ridge Study Area (bounded by 40' t o  
46' N l a t i t u d e  and 130' W l o n g i t u d e  t o  t h e  c o n t i n e n t a l  s h e l f  b r e a k ) .  
T h i s  r e g i o n  o f  s e a f l o o r  inc luded  t h e  Gorda Ridge,  P r e s i d e n t  Jackson 
Seamount Chain, and b a s i n s  o f  Blanco F r a c t u r e  Zone. 

The s e a r c h  o f  t h e  s c i e n t i f i c  l i t e r a t u r e  l e a d i n g  t o  t h i s  r e p o r t  was 
conducted us ing  computer -ass i s ted  d a t a  r e t r i e v a l  sys tems,  p e r s o n a l  
c o n t a c t s  wi th  a c t i v e  r e s e a r c h e r s ,  and s t a n d a r d  b i b l i o g r a p h i c  r e f e r e n c e s .  
The s e r i e s  o f  r e p o r t s  is d iv ided  i n t o  f o u r  p a r t s :  I .  P lankton ,  11. 
Benthos,  111. S e a b i r d s ,  and I V .  Nekton. 

Th i s  volume c o n t a i n s  a  review o f  t h e  l i t e r a t u r e  concerned wi th  t h e  
nekton o f  t h e  Gorda Ridge Lease Area. It h a s  been d iv ided  i n t o  f o u r  
s e c t i o n s  d e a l i n g  wi th  I .  Shrimps, 11. Cephalopods, 111. F i s h e s ,  and I V .  
Marine mammals. Within each  s e c t  i on ,  b i o l o g i c a l  p r o c e s s e s  (abundance and 
d i s t r i b u t i o n ,  r ep roduc t ion ,  growth,  mig ra t ion ,  food h a b i t s ,  and 
commercial e x p l o i t a t i o n )  a r e  summarized f o r  each  s p e c i e s  f o r  which t h e r e  
is in fo rma t ion .  T h i s  format  is somewhat r e p e t i t i v e ,  bu t  a l l o w s  t h e  
r e a d e r  t h e  a b i l i t y  t o  f i n d  s p e c i f i c  i n fo rma t ion  on a  s p e c i e s  o f  i n t e r e s t  
wi thout  r ead ing  t h e  whole document. 



I. SHRIMPS 

A. S t u d i e s  With in  t h e  Gorda Ridge Lease Area 

The ma jo r i t y  of s t u d i e s  d e a l i n g  wi th  p e l a g i c  shr imps  i n  t h e  Gorda 
Ridge Lease Area (GRLA) (F ig .1 )  have been done by W.G. Pearcy,  C.A.  
Fo r s s ,  R.A.  Wasmer, and E.E. Krygier  a t  Oregon S t a t e  U n i v e r s i t y  (OSU). 
C o l l e c t i o n s  o f  shr imps  from midwater and bottom trawls have been used t o  
d e s c r i b e  t h e  d i s t r i b u t i o n  and ecology o f  t h e s e  nek ton ic  an imals .  The 
m a j o r i t y  were made o f f  c e n t r a l  Oregon between 70 and 130 km o f f s h o r e  
between 1961 and 1976. Only f o r  a few o f  t h e  more abundant  s p e c i e s  a r e  
t h e r e  d a t a  on abundance, r ep roduc t ion ,  growth, mig ra t ions ,  o r  f eed ing  
h a b i t s .  The fo l lowing  d i s c u s s i o n  w i l l  o u t l i n e  c u r r e n t  knowledge 
r ega rd ing  shrimp w i t h i n  t h e  GRLA. S p e c i e s  omi t ted  from d i s c u s s i o n  o f  
i n d i v i d u a l  p r o c e s s e s  i n d i c a t e s  l a c k  o f  d a t a  concern ing  t h a t  s p e c i e s .  

Pandalus  j o r d a n i  is inc luded  below, b u t  i t  o c c u r s  u s u a l l y  only  on 
t h e  s h e l f .  A few p r o c e s s e s  f o r  which we have d a t a  on t h i s  s p e c i e s  occur  
i n  t h e  GRLA, and t h e s e  a r e  inc luded  below. Other  i n fo rma t ion  is r e l e v a n t  
on ly  t o  c o l l e c t i o n s  made on t h e  s h e l f  and h a s  n o t  been inc luded .  

1. D i s t r i b u t i o n  and abundance 

Family Penaeidae 
Bentheogennema b o r e a l i s  

Only 14 specimens were cap tu red  i n  335 midwater t r a w l s  120 km o f f  
Newport (Pearcy  e t  a l .  1977). Most were cau  h t  below 500 m depth .  There 5 were an e s t i m a t e d  0.0062 i n d i v i d u a l s  i n  a m column o f  wa te r  from 0 t o  
2,400 m du r ing  c r u i s e s  from 1972 t o  1976, 129 km o f f  Newport, and 
comprised only  0.15 % of  t h e  shrimp i n  t h i s  water  column (Krygier  and 
Pearcy 1981 ). 

Bentheogennema burkenroadi  

B. burkenroadi  s p e c i e s  r a n g e s  from l a t .  34' t o  52' N and east o f  
142OZ long .  u s u a l l y  above 1000 m (Krygier  and Wasmer 1975).  From 335 
samples c o l l e c t e d  120 km of f  Newport, O R . ,  Pearcy e t  a l .  (1977) 
e s t i m a t e d  peak abundance occu r r ed  a t  700 t o  750 m dep th  where t h e r e  were 
0.1 t o  0.15 i n d i v i d u a l s  p e r  103m3. D i s t r i b u t i o n  is lower mesopelag ic ,  
a l t hough  i t  may move upwards a t  n i g h t .  Krygier  and Pearcy (1981) caugh t  
0.0729 i n d i v i d u a l s  i n  a lm2 water  column from 0 t o  2,400 m dep th ,  129 km 
o f f  Newport. This s p e c i e s  r e p r e s e n t e d  1.82 % o f  t h e  t o t a l  number o f  
shr imps  i n  t h e  m2 water  column du r ing  1972 through 1976. Number o f  
i n d i v i d u a l s  p e r  103m3 ranged from 0.003 t o  0.253. 

Gennadas i n c e r  t u s  

T h i s  s p e c i e s  was extremely r a r e  i n  samples c o l l e c t e d  from 1972 
through 1976, 129 km o f f  Newport, OR (Kryg ie r  and Pearcy 1981 ). Fewer 
t han  0.0001 i n d i v i d u a l s  were e s t ima ted  i n  a m2 water  column from 0 t o  



Figure 1. GUWA K L h L  a l u u l  A K u  shown i n s i d e  dashed  l i n e .  ( R e c t a n g u l a r  blocks 
encompass about 2.6 m i l l i o n  acres). 



Tab le  1 .  L i s t  o f  shrimp s p e c i e s  known t o  occu r  i n  t h e  Corda Ridge Lease 
Area either from c o l l e c t  i o n s  o r  known d i s t r i b u t i o n s  which o v e r l a p  t h e  
l e a s e  a r e a .  

S p e c i e s  

Penae i d a e  
Bentheogennema b o r e a l i s  
Bentheogennema bu rken road i  
Gennadas i n c e r t u s  
Gennadas propinquus  
Gennadas t i n a y r e i  
Hemipenaeus s p i n i d o r s a l i s  
P l e s iopenaeus  a rma tus  

S e r g e s t i d a e  
S e r g e s t e s  s i m i l  is 
S e r g i a  j a p o n i c u s  
S e r g i a  t e n u i r e m i s  
P e t a l  i d  ium s u s p i r  iosum 

Pas iphae  i d a e  
Pas iphaea  c h a c e r i  
Pas iphaea  magna 
Pas iphaea  p a c i f  i c a  
Pas iphaea  t a r d a  
Pa rapas iphaea  c r i s t a t a  
Pa rapas iphaea  s u l c a t i f r o n s  

Oplophor i d a e  
Acanthephyra chace  i 
Acanthephyra c u r t i r o s t r  is 
Acanthephyra microphthalma 
Acanthephyra q u a d r i s p i n o s a  
Meningodora m o l l i s  
No tos tomus  j a p o n i c u s  
Hymenodora a c a n t h i t e l s o n i s  
Hymenodora f r o n t a l i s  
Hymenodora g r a c  i a l  is 
Hymenodora g r a c  ilis 
S y s t e l l a s p i s  b r a u e r i  
S y s t e l l a s p i s  c r i s t a t a  
S y s t e l l a s p i s  d e b i l  is 

Panda l idae  
Pandalus  J o r d a n i  

Crangonidae 
Crangon abyssorum 



2,400 m. These represen ted  <0.01% o f  t h e  t o t a l  shrimps caught  i n  the  
water column. 

Gennadas prop inquus 

Only one specimen was caught i n  114 c o l l e c t i o n s  of  shrimps from 80 
km o f f  c e n t r a l  Oregon c o a s t  between 1961 and 1964 (Pearcy and Forss  
1966). Krygier and Pearcy ( 1  981 ) caught 35 i n d i v i d u a l s  129 km o f f  
Newport, OR from 1972 t o  1976. Th i s  s p e c i e s  was only  0.03% o f  t h e  t o t a l  
shrimp c a t c h ,  with 0.0013 i n  a m2 water column from 0 t o  2400 m. 
D e n s i t i e s  were es t imated t o  be from 0.001 t o  0.01 1 per  103m3. 

Gennadas t i n a y r e i  

Th i s  s p e c i e s ,  l i k e  G. propinquus, was r a r e  i n  c o l l e c t i o n s  from 129 
km o f f  Newport, OR i n  1q72 through 1976 (Krygier  and Pearcy 1981 1. There 
were < 0.0001 i n d i v i d u a l s  i n  a m2 water column from t h e  s u r f a c e  down t o  
2,400 m. Th i s  s p e c i e s  was< ,0.01 % o f  t h e  t o t a l  shrimp caught  i n  the  
water column. 

Family Serges t idae  
S e r g e s t e s  s i m i l  is 

I n  t h e  e a s t e r n  North P a c i f i c  Ocean S. similis occurs  from t r a n s i t i o n  
waters  t h e  Bering Sea (Milne 1968). s re ate st c o n c e n t r a t i o n s  seem t o  be 
between 43O and 50° N l a t i t u d e  and 127O and 142O W long i tude  (Milne 
1968). Th i s  is the  most abundant p e l a g i c  shrimp i n  the  n o r t h e a s t e r n  
P a c i f i c  Ocean (Pearcy and Forss  1969). Number o f  i n d i v i d u a l s  per  1031113 
ranged from 3 t o  17 (average o f  9 )  f o r  samples taken 72 t o  264 km o f f  
c e n t r a l  Oregon (Pearcy and Forss  1969).  I t  was p r e s e n t  i n  over  80% of  
c o l l e c t i o n s ,  and was most common o f f s h o r e ,  n o t  o f t e n  found wi th in  24 km 
of land.  Samples taken 129 km o f f  New o r t ,  OR showed peak n i g h t  
abundance o f  4.5 i n d i v i d u a l s  pe r  103mfl a t  t h e  s u r f a c e .  Day samples were 
g r e a t e s t  a t  400 m where 2.5 i n d i v i d u a l s  pe r  lo3& were p resen t .  Krygier 
and Pearcy ( 1  981 ) es t imated 2.981 6 i n d i v i d u a l s  were p r e s e n t  under a m2 
water column from 0 t o  2,400 m. S. similis comprised over  74% o f  t h e  
shrimp i n  t h e  water column d u r i n g  c r u i s e s  from 1972 t o  1976 a t  a s t a t i o n  
129 km o f f  Newport OR. Abundance e s t i m a t e s  ranged from 0.002 t o  19.1512 
i n d i v i d u a l s  pe r  103m3. Grea tes t  concen t ra t  ions  occurred between 200 and 
500 m dur ing  day and 0 t o  200 m a t  n igh t .  

Se rg ia  japonicus  

Th i s  s p e c i e s  was f i r s t  r epor ted  from t h e  n o r t h e a s t e r n  P a c i f i c  by 
Wasmer (1 972a). Two specimens were taken i n  a 50 m2 p e l a g i c  t r awl  dur ing  
e x t e n s i v e  c o l l e c t i o n s  129 km off  Newport, OR between 1972 and 1976 
(Krygier  and Pearcy 1981 ). 

S e r g i a  tenuiremus 

Pearcy and Forss  (1 966) r epor ted  6 specimens from 80 km o f f  c e n t r a l  
Oregon. The number per  hour tow ranged from 0.002 t o  0.02. Twenty-one 
specimens were caught  129 km o f f  Newport between 400 and 1000 m depth  



(Krygier  and Pearcy 1981 1. T h i s  s p e c i e s  may b e  a s t r a y  from c e n t r a l  
P a c i f i c  waters, where it occu r s  i n  much g r e a t e r  abundance. 

Pe t a l i d i u m  s u s p i r  iosum 

C o l l e c t i o n s  of  shrimps 80 km o f f  c e n t r a l  Oregon between 1961 and 
1964 con ta ined  250 i n d i v i d u a l s  (Pearcy  and F o r s s  1966 1. G r e a t e s t  c a t c h e s  
(3.5 pe r  hour tow) were a t  n i g h t  between 0 and 1000 m. Average c a t c h  
under a meter squa re  water  column from t h e  s u r f a c e  t o  1000 m was 
approximately 0.1 per  hour tow. Pearcy e t  a l .  (1 977) found peak numbers 
a t  700 t o  900 m where t h e r e  were 0.1 t o  0.23 i n d i v i d u a l s  pe r  103m3. 
Krygier  and Pearcy (1 981 ) es t ima ted  0.1097 i n d i v i d u a l s  i n  a m2 water  
column from 0 t o  2400 m. I t  accounted f o r  2.74% of  t o t a l  shr imps  p e r  m2  
o f  water  column sampled between 1972 and 1976, 129 km o f f  Newport, OR.  
D e n s i t i e s  ranged from 0.002 t o  0.275 p e r  103m3, w i th  peak abundance 
c e n t e r e d  a t  700 t o  1000 m. 

Family Pas iphae idae  
Pasiphaea c h a c e i  

Twelve i n d i v i d u a l s  were caught  i n  samples c o l l e c t e d  80 km o f f  
c e n t r a l  Oregon, 1961 through 1964 (Pearcy  and Fo r s s  1966).  Highes t  c a t c h  
r a t e  o f  0.29 p e r  hour tow was f o r  32 daytime c o l l e c t i o n s  between 0 and 
200 m. Est imated abundance was 0.002 t o  0.003 i n d i v i d u a l s  p e r  1031113 a t  
500 t o  1000 m depth .  Krygier  and Pearcy (1 981 ) r e p o r t e d  0.0005 
i n d i v i d u a l s  i n  a m2 water  column from t h e  s u r f a c e  t o  2400 m,  129 km o f f  
Newport, OR sampled from 1972 t o  1976. - -  P. c h a c e i  comprised on ly  0.1% o f  
t o t a l  shrimp number. 

Pasiphaea magna 

I n  100 tows made 129 km o f f  Newport, OR from 1972 t o  1976, on ly  two 
specimens were c o l l e c t e d  (Krygier  and Pearcy 1981 ). They d i d ,  however, 
no te  t h a t  h igh  d e n s i t i e s  o f  t h i s  s p e c i e s  had been found i n  o t h e r  
sampling a r e a s  o f f  Oregon. 

Pasiphaea pac i f  i c a  

Twelve specimens were c o l l e c t e d  80 km o f f  c e n t r a l  Oregon from 1961 
t o  1964 (Pearcy  and Fo r s s  1966). Catches ranged from 0.05 t o  0.1 pe r  
hour tow. Between 500 and 1000 m t h e r e  were an  e s t ima ted  0.005 per  
103m3. Only f i v e  i n d i v i d u a l s  were caught  i n  100 tows made 129 krn o f f  
Newport, OR du r ing  1972 through 1976 (Krygier  and Pearcy 1981 ). 
Estimated number i n  a m2 water  column ex tend ing  from t h e  s u r f a c e  t o  2400 
m was l e s s  than  0.0001, a l t hough  P. p a c i f i c a  have  been found i n  h igh  
d e n s i t i e s  a t  o t h e r  l o c a t i o n s  o f f  'ijregon. 

Pasiphaea t a r d a  

Twenty i n d i v i d u a l s  were c o l l e c t e d  i n  100 midwater tows 129 km o f f  
Newport, OR from 1972 through 1976 (Krygier  and Pearcy 1981 ). Estimated 
number was 0.001 1 i n  a m2 water  column from 0 t o  2400 m; 0.3% of  t h e  
t o t a l  shrimp ca t ch .  



Parapasiphaea c r  is t a t a  

Only two i n d i v i d u a l s  were c o l l e c t e d  i n  114 tows made 80 km o f f  t h e  
c e n t r a l  Oregon c o a s t  from 1961 through 1964 (Pearcy  and Forss  1966). Ten 
were caught  i n  100 t r a w l s  made 129 km o f f  Newport, OR from 1972 t o  1976 
(Krygier  atid Pearcy 1981 ). Estimated number i n  a m2 water  column 
extending  from t h e  s u r f a c e  t o  2400 m was 0.0008, 0.02% o f  t h e  t o t a l  
c a t ch .  

Parapasiphaea s u l c a t i f r o n s  

S ix  specimens were caught  i n  114 tows taken  80 km o f f  c e n t r a l  Oregon 
from 1961 t o  1964 (Pearcy and Fo r s s  1966).  Fourteen were caught  by 
Krygier  and Pearcy (1981) dur ing  sampling 129 km o f f  Newport, OR from 
1972 t o  1976. Est imated number was 0.0030 i n  a m 2  water  ,column down t o  
2400 m ,  0.07% o f  t h e  t o t a l  c a t c h  of  shrimps. 

Family Oplophor i dae  
Acanthephyra chace i  

Krygier  and Forss  ( 1  981 ) o r i g i n a l l y  desc r ibed  t h i s  spec i e s .  I t  is 
known from 44O22' t o  4 5 O 5 7 ' ~  l a t . ,  125O33' and 1380301 W long . ,  a l though 
a s i n g l e  specimen was caught  nea r  t h e  southern  t i p  o f  t h e  Alaska 
penin8ula.-A.  - -  chace i  is ba thypelag ic  between 1500 and 2400 m. A t o t a l  o f  
39 specimens a r e  known from t h e  n o r t h e a s t e r n  P a c i f i c .  

Acanthephyra c u r t i r o s t r  is 

Only s i x  specimens o f  t h i s  s p e c i e s  were c o l l e c t e d  i n  114 tows from 
1961 through 1964 (Pearcy  and Fo r s s  1966). Catch was 0.07 t o  0.08 
i n d i v i d u a l s  pe r  hour tow. For ty- f ive  were caught  i n  335 samples taken  
120 km off  Newport between 1971 and 1973 (Pearcy e t  a l .  19771, t he  
ma jo r i t y  below 400 m. Krygier and Pearcy (1981 ) captured  84 i n  100 tows 
129 km o f f  Newport, OR from 1972 t o  1976. There were 0.0185 i n d i v i d u a l s  
i n  a m2 water  column from 0 t o  2400 m,  0.46% of  t o t a l  shr imps  captured .  
Est imated d e n s i t y  was 0.002 t o  0.091 p e r  103m3. 

Acanthephyra quadr i sp inosa  

D i s t r i b u t e d  a c r o s s  t h e  P a c i f i c ,  u sua l ly  between 30' and 45' N l a t . ,  
one was r e p o r t e d  o f f  Vancouver I s l and  ( B u t l e r  1980; Wasmr 1972).  
Recent ly ,  Krygier  and Pearcy (1981) r epo r t ed  a s i n g l e  female from 400 t o  
500 q 129 km o f f  Newport, OR. 

Meningodora m o l l i s  

Rare o f f  Oregon, M. m o l l i s  is known i n  t h e  a r e a  from a s i n g l e  
specimen from 1000 m Eff Oregon ( F o r s s  1966).  and two a d d i t i o n a l  
an imals  i n  tows made 129 km o f f  Newport, OR between 1972 and 1976 
(Krygier  and Pearcy 1981 1. 



Notostomus japonicus  

Krygier  and Pearcy (1981) caught  50 i n d i v i d u a l s  129 km o f f  Newport, 
OR between 1972 and 1976. They e s t ima ted  0.0019 i n  a m2 water  column 
extending  from t h e  s u r f a c e  t o  2400 m ,  0.05% o f  t h e  e s t ima ted  t o t a l  c a t c h  
of  shr im . Abundance e s t i m a t e s  ranged from 0.001 t o  0.017 i n d i v i d u a l s  5 p e r  103m . 
Hymenodora a c a n t h i t e l s o n i s  

F i f t e e n  specimens were caught  i n  100 midwater tows 129 km o f f  
Newport, OR between 1972 and 1976 (Krygier  and Pearcy 1981 ). This  
s p e c i e s  is cons idered  r a r e .  Only cap tu red  i n  t h e  beam t r a w l ,  g. 
a c a n t h i t e l s o n i s  may be ep iben th i c .  

Hymenodora f r o n t a l  is 

D i s t r i b u t e d  from t h e  Bering Sea sou th  t o  Monterey Bay, C a l i f o r n i a ,  
H. f r o n t a l i s  occu r s  between 590 and 3200 m (Rathbun 1904). Pearcy and - 
Fors s  (1966) r epo r t ed  c a t c h e s  o f  0.07 t o  10.5 an imals  p e r  hour tow, 80 
km o f f  c e n t r a l  Oregon between 1961 and 1964. Maximum c a t c h e s  were a t  
n i g h t  between 0 and 1000m depth.  H.  f r o n t a l i s  was abundant from 700 t o  
1000 m ,  (0.5 t o  0.68 i n d i v i d u a l s  p e r  1 0 jmj)  a t  a s t a t i o n  120 km o f f  
Newport, OR between 1971 and 1973 (Pearcy  e t  a l .  1977). It was t h e  
second most abundant shrimp c o l l e c t e d  129 km o f f  Newport, OR between 
1972 and 1976 (Krygier  and Pearcy 1981 ) .  They e s t ima ted  0.4133 an imals  
i n  a m2 water  column from 0 t o  2400 m ,  10.31% of  t h e  t o t a l  shrimps.  
Densi ty e s t i m a t e s  ranged from 0.003 t o  1 . lo1 pe r  103m3. 

Hymenodora g r a c  i a l  is 

I n  t h e  e a s t e r n  North P a c i f i c  H. g r a c i a l i s  occu r s  from t h e  Gulf o f  
C a l i f o r n i a  n o r t h  t o  t h e  Bering s e a  (Rathbun 1904). Wasmer (1972) 
r epo r t ed  specimens between 33' and 54O N l a t .  Krygier  and Pearcy (1981) 
caught  267 specimens i n  100 tows 129 km o f f  Newport, OR between 1972 and 
1976. They e s t ima ted  0.0652 i n  a m2 water  column from 0 t o  2400 m,  1.63% 
o f  t h e  shrimps i n h a b i t i n g  t h e  water  column. Densi ty e s t i m a t e s  ranged 
from 0.005 t o  0.122 per  103m3. 

Hymenodora g rac  ilis 

Cosmopolitan i n  a l l  oceans,  H. g r a c i l i s  can  b e  caught  o f f  Oregon 
between 0 and 1000 m ( F o r s s  1966). Pearcy and Fo r s s  (1966) used a non- 
c l o s i n g  midwater t r a w l  t o  c a t c h  107 specimens 80 km o f f  c e n t r a l  Oregon 
between 1961 and 1964. Catches averaged 0.58 t o  1 .5 i n d i v i d u a l s  p e r  hour 
tow. D e n s i t i e s  were between 0.003 and 0.005 pe r  103m3. Krygier  and 
Pearcy ( 1981 ) r epo r t ed  0.2833 i n d i v i d u a l s  i n  a m2 water  column from t h e  
s u r f a c e  t o  2400 m 129 km o f f  Newport between 1972 and 1976. I n  t h e  water 
column, it was t h i r d  most abundant ,  comprising 7.07% of  t h e  shrimp i n  
t h e  water column. D e n s i t i e s  ranged from 0.002 t o  0.589 i n d i v i d u a l s  pe r  
103m3. 



S y s t e l l a s p i s  brauer  i 

For s s  (1966) f i r s t  r e p o r t e d  t h i s  s p e c i e s  from o f f  Oregon. He 
r epo r t ed  i t  t o  be f r equen t ly  i n  c o l l e c t i o n s .  Pearcy and Forss  (1966) 
c o l l e c t e d  44 specimens 80 km o f f  c e n t r a l  Oregon between 1961 and 1964. 
I n  26 c o l l e c t i o n s  between 0 and 1000 m 2. b r a u e r i  averaged 0.39 per  hour 
tow. Pearcy e t  a l .  (1977) working 120 km o f f  Newport, O R  caught  44 
between 400 and 1000 m. Samples c o l l e c t e d  129 km o f f  Newport, OR between 
1972 and 1976 conta ined  198 i n d i v i d u a l s .  Est imated number was 0.0417 i n  
a  m2 water  column from 0 t o  2400 m (Krygier  and Pearcy 1981 ). This  was 
t h e  seventh  most abundant shrimp i n  t h e  water  column (1 .04% o f  t o t a l ) .  
Densi ty e s t i m a t e s  ranged from 0.003 t o  0.086 i n d i v i d u a l s  per  103m3. 

S y s t e l l a s p i s  c r i s t a t a  

I n  t h e  n o r t h e a s t e r n  P a c i f i c  t h i s  spec i e s  r anges  from Vancouver 
I s l a n d ,  B r i t i s h  Columbia south  t o  Gulf of  Panama ( B u t l e r  1980). Krygier 
and Pearcy ( 1  981 ) r epo r t ed  only  6 specimens from 100 tows t aken  129 km 
o f f  Newport, OR between 1972 and 1976. They e s t ima ted  0.0007 an imals  i n  
a  m2 water  column extending  from t h e  s u r f a c e  t o  2400 m. 

S y s t e l l a s p i s  d e b i l i s  

This  s p e c i e s  is most abundant i n  t h e  A t l a n t i c  Ocean, a l though a few 
specimens have been caught  n e a r  Hawaii. (Wasmer 1972).  Tn i s  s p e c i e s  is 
r a r e  i n  t h e  GRLA; Krygier  and Pearcy (1 981 ) caught  only  one animal  ( t h e  
f i r s t  c o l l e c t e d  i n  t h e  n o r t h e a s t e r n  P a c i f i c )  i n  100 tows 129 km o f f  
Newport. 

Family Pandal idae 
Pandalus j o r d a n i  

P. j o r d a n i  occur  from Unalaska I s l a n d ,  AK south  t o  San Nicholas  
~ s l a z d ,  C A  ( B u t l e r  1980). Highest  c a t c h e s  of  t h i s  s p e c i e s  o f f  Oregon 
occur w i th in  25 km of  l and ,  a l t hough  two i n d i v i d u a l s  have been caught  45 
and 65 km o f f  Newport, OR (Pearcy 1970).  

Family Crangonidae 
Crangon abyssorum 

Th i s  s p e c i e s  occu r s  from t h e  Bering Sea sou th  t o  Cor t e s  Bank, CA. 
Krygier  and Pearcy (1981 ) caugh t  48 i n d i v i d u a l s  i n  100 tows made 129 km 
o f f  Newport, OR between 1972 and 1976. Forty-seven o f  t h e s e  were taken  
i n  beam t r awl s .  

2, Reproduction 

Reproduct ive biology of  most shr imps  is poor ly  known. Except f o r  
commercially impor tan t  s p e c i e s ,  shrimps a r e  r a r e l y  caught  i n  g r e a t  
numbers, and t h e  v a s t  ma jo r i t y  of s p e c i e s  occur  f a r  o f f sho re .  Although 
a t  l e a s t  28 s p e c i e s  of  shrimp r e s i d e  i n  t h e  GRLA t h e r e  h a s  been very  
l i t t l e  work o t h e r  t han  s t u d i e s  by C.A. Fo r s s ,  E.E.  Krygier ,  W.G. 
Pearcy , and R.A. Wasmer a t  Oregon S t a t e  Un ive r s i t y .  A synops i s  of  



a v a i l a b l e  informat ion  fo l lows .  Lengths a r e  g iven  a s  ca rapace  l e n g t h  
( C . L . ) .  

Family Penae idae  
Ben theogennema b o r e a l  is 

C o l l e c t i o n s  from 129 km o f f  Newport, OR between 1972 and 1976 
i n d i c a t e d  sex  r a t i o  was n e a r l y  1 : 1 (Krygier  and Pearcy 1981 1. 

Bentheogennema burkenroadi  

Females c o l l e c t e d  120 km o f f  c e n t r a l  Oregon c o a s t  between 1972 and 
1973 appear  t o  r each  sexua l  ma tu r i t y  a t  s i z e  o f  12  mm, males  a t  11 mm 
(Krygier  and Wasmer 1975). Judging from t h e  c o n d i t i o n  o f  t h e  t e s t i s  and 
ovary ,  spawning season l a s t s  4 t o  6 months, w i th  a  6 t o  8 month r e s t  
pe r iod .  Spawning beg ins  i n  l a t e  November; 50% o f  t h e  an imals  a r e  spawned 
o u t  by February (Krygier  and Wasmer 1975).  Sex r a t i o  was 1 : l .  Krygier  
and Pearcy (1 981 ) r e p o r t e d  a  s ex  r a t i o  o f  1 .1 : 1 ,  females  t o  males,  f o r  
shrimp caugh t  129 km o f f  Newport between 1972 and 1976. The l a r g e s t  
female was 19 mm, and t h e  l a r g e s t  male was 17 mm. The s m a l l e s t  
i n d i v i d u a l  was 5 mm. 

Family S e r g e s t i d a e  
S e r g e s t e s  similis 

Pearcy and Fo r s s  (1966) r epo r t ed  t h e  r e s u l t s  o f  358 Issac-Kidd 
midwater t r a w l  ( I K M T )  c o l l e c t i o n s  24 t o  264 km o f f  Newport and Coos Bay, 
OR. Female S. similis appa ren t ly  mature a t  11 mm. P a r t  o f  t h e  popu la t i on  
spawned throughout  t h e  yea r ,  a l t hough  t h e r e  was a  r e d u c t i o n  i n  spawning 
d u r i n g  t h e  summer. Twenty-four p e r c e n t  o f  t h e  c a t c h  c o n s i s t e d  o f  a d u l t s .  
Sex r a t i o  was 1 : l .  Larvae and mast igopus s t a g e  shrimp occurred  i n  w i n t e r  
and s p r i n g .  Krygier  and Pearcy (1981 ) sugges ted  S. similis l i v e s  j u s t  
over  one  y e a r ,  and t h a t  a  few may l i v e  t o  1 .5 to-2 y e a r s .  Lengths ranged 
from 3 t o  17 mm. 

S e r g i a  tenu i r emis  

Based on 21 i n d i v i d u a l s  from 129 km o f f  Newport, OR between 1972 and 
1976, Krygier  and Pearcy (1 981 ) found t h e  r a t i o  o f  males t o  females  was 
equa l .  The l a r g e s t  animal  was 28.5 mm. 

Pe t a l i d i u m  susp  ir iosum 

Krygier  and Pearcy (1981) found sex  r a t i o  o f  t h i s  s p e c i e s  was 1 .5 
females  t o  1 .0 males. Between 400 and 1000 m t h e  sex r a t i o  was u n i t y ,  
a l t hough  i n  water  below 1000 m, females  were most numerous. Females grow 
t o  9 t o  13 mm, while  males on ly  r e a c h  10 mm. 

Family Pasiphae idae  
Pasiphaea chace i 

Females bea r ing  eggs  were 19.9 t o  24.0 mm, wi th  a n  average  f e c u n d i t y  
o f  67 eggs  (43  t o  96 )  (Krygier  and Pearcy (1981 1. Egg d i ame te r  was 1552 
t o  2224 microns;  10.1 pe rcen t  o f  t h e  volume o f  t h e  shrimp was eggs. 



Pas iphaea  pac i f  i c a  

Ovigerous f ema le s  (17.5 t o  23.3 mm) c a r r i e d  12 t o  66 medium-sized 
eggs  most o f  t h e  y e a r  (Kryg ie r  and Pearcy 1981 ) . Egg d i ame te r  was 1550 
t o  2120 microns.  There is some evidence  t h a t  spawning may occur  tw ice  
w i t h i n  a season  f o r  some females.  

Pas iphaea  t a r d a  

T h i s  s p e c i e s  may s e g r e g a t e  by s i z e .  A d u l t s  occu r  deepes t  ( ~ r y g i e r  
and Pearcy 1981 1. One female  (49.6 mm C.L.) b e a r i n g  153 eggs  was caugh t  
i n  J u l y ,  129 km o f f  Newport, OR. 

Family Oplophor i d a e  
Acanthephyra c h a c e i  

Two o v i g e r o u s  females  (32.6 and 36.7 mm) were c a p t u r e d  i n  March and 
August (Kryg ie r  and F o r s s  1981 ). This s p e c i e s  a p p e a r s  t o  become s e x u a l l y  
mature a t  25 mm. 

A c a n t h e ~ h v r a  c u r t i r o s t r  is 

Females outnumber males  ( 1  .4 : 1.0) .  Three females  (21.2 through 26.7)  
w i th  eggs  were c a u g h t  i n  A p r i l  and September (Kryg ie r  and Pearcy 1981 1. 
Fecundi ty  ranged from 1367 t o  3010, mean 2188. Eggs were 796 t o  983 
microns i n  d i ame te r .  Eggs made up  40.6% o f  t h e  body volume o f  females .  

Notostomus j apon icus  

The s e x  r a t i o  o f  an imals  caugh t  129 km o f f  Newport, OR between 1972 
and 1976 was a b o u t  u n i t y  (Kryg ie r  and Pearcy 1981 1. Two ovigerous  
f ema le s  c a p t u r e d  i n  June  and December were 39.0 and 41.0 mm, wi th  up t o  
1230 eggs  o f  1.0 t o  1.3 mm d i ame te r .  Approximately 10% o f  t h e  body 
volume o f  f ema le s  was made up o f  eggs.  

Hy menodora a c a n t h i  t e l s o n i s  

One 20.6 mm ov ige rous  female  was caught  i n  October  129 km o f f  
Newport, OR between 1972 and 1976 (Kryg ie r  and Pearcy 1981 ). The 18 eggs  
ranged i n  d i ame te r  from 2790 t o  3488 microns. 

Hymenodora f r o n t a l  i s 

The s e x  of specimens l e s s  t h a n  8 mm was n o t  i n d e n t i f i a b l e  (Krygier  
and Pearcy 1981).  Females 10.5 t o  14.0 mm w i th  eggs  were found 
throughout  t h e  yea r .  Fecundi ty  ranged from 1 t o  18 ,  w i th  a n  ave rage  o f  
14. Egg d i a m e t e r s  were 2380 t o  2968 microns,  and composed 57.2% o f  t h e  
t o t a l  volume o f  t h e  shrimp.  

Hymenodora g r a c  i a l i s  

Sex o f  t h i s  s p e c i e s  becomes r e c o g n i z a b l e  a t  8 mm C.L.  (Kryg ie r  and 
Pearcy 1981 1. Above 2400 m f ema le s  a r e  more abundant  t h a n  males (4.1 : 1 ) ; 



l a r g e  males  may be  most ly below 2400 m. Most mature a n i m a l s  p robab ly  
r e s i d e  i n  deep water. Only 8 o v i g e r o u s  f ema le s  (1 2.8 t o  19 .I mm C.L.) 
were c o l l e c t e d  i n  June ,  J u l y ,  and September d u r i n g  tows 1 29 km o f f  
Newport, OR between 1972 and 1976 (Kryg ie r  and Pearcy 1981).  Fecundi ty  
ranged  from 4 t o  14 ,  w i th  egg d i a m e t e r s  o f  1963 t o  2453 microns.  The 
p r o p o r t i o n  o f  t h e  t o t a l  volume made up o f  e g g s  was 15.4%. 

Hymenodora g r a c i l i s  

Females g e n e r a l l y  outnumbered males a t  a l l  d e p t h s  sampled 129 km o f f  
Newport, OR between 1972 and 1976 (Kryg ie r  and Pearcy 1981 1. A t  8 mm 
C.L. t h i s  s p e c i e s  becomes s e x u a l l y  r e c o g n i z a b l e ,  Females b e a r i n g  e g g s  
(8 .7  t o  10.4 mm) occur  o n l y  a t  d e p t h s  g r e a t e r  t han  1000 m, and o n l y  
d u r i n g  May, June ,  and J u l y .  Fecundi ty  ranged from 4 t o  7 ,  w i th  an  
ave rage  o f  7. Eggs, 2286 t o  2857 microns  i n  d i ame te r ,  made up 43.9% o f  
t h e  t o t a l  shrimp volume. 

S v s t e l l a s ~ i s  b r a u e r i  

Above 1000 m immature an ima l s  predominate ,  wh i l e  a d u l t s  a r e  common 
below t h i s  d e p t h  (Kryg ie r  and Pearcy 1981 ) .  I n d i v i d u a l s  become s e x u a l l y  
r e c o g n i z a b l e  a t  1 3  mrn, and t h e  smallest caugh t  was 4 mm. Females were 
more common than  males (2.4: 1 ) i n  tows conducted 129 km o f f  Newpor t ,  OR 
between 1972 and 1976 (Kryg ie r  and Pearcy 1981).  Ovigerous f ema le s  (30.0 
t o  35.5 mm C.L.)  were caugh t  i n  J anua ry ,  February ,  March, May, J u l y ,  and  
September , s u g g e s t i n g  a pro longed  r e p r o d u c t i v e  p e r i o d .  Fecundi ty  ranged  
from 28 t o  82 ,  w i th  a n  ave rage  o f  49. Eggs were 3029 t o  4278 microns  i n  
d i a m e t e r ,  and r e p r e s e n t e d  27.5% o f  t h e  volume o f  t h e  shrimp.  

S y s t e l l a s p i s  c r i s t a t a  

Only one  ov i g e r o u s  f e m l e  was c a p t u r e d  (Kryg ie r  and Pearcy 1981 1. 
T h i s  19.8 mm female ,  c a p t u r e d  i n  May, c a r r i e d  13  eggs  r ang ing  from 2500 
t o  3670 microns i n  d i ame te r .  The e g g s  were 15.7% o f  t h e  volume o f  the 
shrimp.  

3. Growth 

For most s p e c i e s  o f  n e k t o n i c  shrimp t h e r e  is a p a u c i t y  o f  d a t a  
r e g a r d i n g  growth. For many s p e c i e s  maximum s i z e  o f  i n d i v i d u a l s  is known. 
The fo l lowing  in fo rma t ion  is summarized from Krygier  and Pearcy (1981) 
who conducted 100 tows 129 km o f f  Newport, OR between 1972 and 1976. 
Where o t h e r  s o u r c e s  o f  i n fo rma t ion  are used  t h e  c i t a t i o n  is inc luded .  

Family Penae idae  
Ben theogennema b o r e a l i s  

P o s t l a r v a e  a r e  a b o u t  5 mm, t h e  l a r g e s t  female  c a p t u r e d  was 19 mm, 
and l a r g e s t  male 17 mm. 



Bentheogennem burkenroadi 

It t a k e s  3 t o  5 months f o r  growth through the  egg and l a r v a l  s t a g e s  
(Krygier  and Wasmer 1975). Approximately ano the r  year  is r e q u i r e d  t o  
r each  matur i ty  a t  11 t o  12 mm, and ano the r  5 t o  6 months a r e  needed 
b e f o r e  spawning. Therefore  genera t ion  t ime is about 2 years .  The l a r g e s t  
female captured was 20 mm, and t h e  l a r g e s t  male was 17 mm. Krygier and 
Pearcy ( 1  981 ) repor ted  the  l a r g e s t  female cap tu red  was 19 mm, while the  
l a r g e s t  male was 17 mm. The s m a l l e s t  i n d i v i d u a l  captured was only 5 mm. 

Family Serges t idae  
S e r g e s t e s  similis 

Larvae a r e  1 t o  2 mm, and j u v e n i l e s  abou t  3 mm (one month o f  a g e ) .  
One year  o l d s  a r e  about 11 mm (Pearcy and Forss  (1969).  Average growth 
r a t e  is about  0 .8  mm C.L. pe r  month f o r  S. similis caught 24 t o  264 km 
o f f  Oregon between 1961 and 1967. ~ n i m a l s  12 t o  17 m m  a r e  probably o l d e r  
than one yea r ,  bu t  a r e  r a r e .  The l a r g e s t  i n d i v i d u a l s  caught by Krygier 
and Pearcy ( 1  981 ) were 17 mm. 

Se rg ia  tenu i remis  

The l a r g e s t  specimens of  t h i s  s p e c i e s  were 28.5 mm C.L. f o r  both 
males and females.  The s m a l l e s t  caught  was 13  mm. 

P e t a l i d  ium susp ir iosum 

Males normally do no t  exceed 10 mm, while females reach 9 t o  13 mm, 
sugges t ing  t h a t  females e i t h e r  grow more r a p i d l y  o r  l i v e  longer  than 
males. 

Family Pasiphae idae  
Pas iphaea chace i 

The l a r g e s t  female captured was 24 mm, t h e  l a r g e s t  male 17  mm. The 
s m a l l e s t  animal was 8 mm. 

Pasiphaea t a r d a  

The l a r g e s t  females caught o f f  Oregon were 52 mm, males reached 56 
mm. The s m a l l e s t  i n d i v i d u a l  was 5 mm. 

Parapasiphaea c r  is ta ta 

The l a r g e s t  females were 28.5 t o  29.0 mm. No recogn izab le  males were 
found. The s m a l l e s t  i n d i v i d u a l  was 7 mm. 

Parapasiphaea s u l c a t i f r o n s  

The l a r g e s t  males and females caught were 24 mm, whi le  t h e  s m a l l e s t  
were 5 mm. 



Family Oplophoridae 
Acanthephyra chace i  

The l a r g e s t  female found i n  t h e  GRLA was 36.7 mm, t h e  l a r g e s t  male 
37.0 mm (Krygier  and Fo r s s  (1981 ). The s m a l l e s t  an imal  was 6.0 rnm. 

Acanthephyra c u r t i r o s t r i s  

Males and females reached a maximum o f  27 mm, and t h e  s m a l l e s t  6 mm. 

Notostomus i a ~ o n i c u s  

The l a r g e s t  female caught  was 41 mm, t h e  l a r g e s t  male 39.8 mrn, and 
t h e  s m a l l e s t  about  6 mm. 

Hvmenodora a c a n t h i t e l s o n i s  

The l a r g e s t  female caught  was 20.6 mm, t h e  l a r g e s t  male was 19.3 mm, 
and the  j u v e n i l e s  were 7 t o  7 rnm. 

Hvmenodora f r o n t a l i s  

The l a r g e s t  female was 14 mm and t h e  l a r g e s t  male was 16 mm. 
Genera l ly  t h e r e  were fewer females  i n  t h e  s m a l l e r  s i z e  c l a s s  ( 8  t o  9 
m m ) ,  which may be  a r e s u l t  o f  a f a s t e r  growth r a t e  f o r  females  i n  t h e  
s m a l l e r  s i z e s .  The s m a l l e s t  i n d i v i d u a l  cap tu red  was 3.3 mm. 

Hymenodora g r a c  i a l i s  

The l a r g e s t  female caught  i n  t h e  GRLA was 18  mm, t h e  l a r g e s t  male 
was 20 mm. The s m a l l e s t  an imal  was about  4 mm. 

Hymenodora g r a c  il is 

Males appear  t o  r each  a l a r g e r  s i z e  t h a n  females ,  which may b e  t h e  
r e s u l t  of  a g r e a t e r  growth r a t e .  The l a r g e s t  female caugh t  was 12 mm, 
whi le  t h e  l a r g e s t  male was 14 mm. Most females  were less t h a n  o r  e q u a l  
t o  10 mm, whi le  t h e  males were predominately i n  t h e  11 t o  14 mrn s i z e  
c l a s s .  The s m a l l e s t  i n d i v i d u a l  was 3 mm. 

Sys t e l l a s p i s  b raue r  i 

Th i s  s p e c i e s  was one o f  t h e  l a r g e s t  Caridea cap tu red  129 km o f f  
Newport, OR between 1972 and 1976 (Krygier  and Pearcy 1981 1. The l a r g e s t  
female caught  was 34 mm, t h e  l a r g e s t  male 36 mm, and t h e  s m a l l e s t  
i n d i v i d u a l  4 mm. 

S y s t e l l a s p i s  c r i s t a t a  

The l a r g e s t  female cap tu red  was 20 mm, t h e  l a r g e s t  male 17 mm, and 
t h e  s m a l l e s t  a n  8 mm j u v e n i l e ,  i n  samples taken  from 129 km o f f  Newport, 
OR between 1972 and 1976 (Krygier  and Pearcy 1981 ). 



Family Cragonidae  
Crangon abyssorum 

The l a r g e s t  specimen o f  t h i s  s p e c i e s  from b e n t h i c  trawls t aken  129 
km o f f  Newport, O R  between 1972 and 1976 was 1 3  mm,  wh i l e  t h e  s m a l l e s t  
was 3 mm (Kryg ie r  and Pearcy 1981 ). 

4. M i g r a t i o n s  

Data on v e r t i c a l  m i g r a t i o n s  have  been c o l l e c t e d  p r i m a r i l y  i n  t h e  
n o r t h e r n  r e g i o n  o f  t h e  GRLA, and p r i n c i p a l l y  by Pearcy  and F o r s s  (1966) ,  
Pearcy e t  a l .  (1977) ,  and Krygier  and Pearcy (1981 1. The e x i s t e n c e  o f  
v e r t i c a l  m i g r a t i o n s  h a s  been s u g g e s t e d  based  on  t h e  d i f f e r e n c e s  i n  n i g h t  
and day c a t c h e s  a t  d i s c r e t e  dep th  i n t e r v a l s .  Gene ra l ly  d i e l  v e r t i c a l  
m i g r a t i o n s  mean t h e  sh r imps  are i n  t h e  upper  200 m d u r i n g  the n i g h t  
where t h e y  p rey  upon p l ank ton ,  and a r e  below 200 m d u r i n g  t h e  day ,  where 
they  may s c h o o l  and rest. 

Family Penae idae  
Bentheogennema b o r e a l i s  

Evidence from tows made n i g h t  and day 120 and 129 km o f f  t h e  c e n t r a l  
Oregon c o a s t  h a s  shown t h a t  t h i s  s p e c i e s  is n o t  a v e r t i c a l  m i g r a t o r  
(Pearcy  e t  a l .  1977; Kryg ie r  and Pearcy 1981 1. I t  g e n e r a l l y  o c c u r s  
between 100 and 1000 m,  w i t h  h i g h e s t  d e n s i t i e s  a t  600 t o  1000 m (Kryg ie r  
and Pearcy 1981 ) . 
Bentheogennema burkenroad i 

Although B. bu rken road i  o c c u r s  f rom t h e  s u r f a c e  down t o  1000 m,  a 
small p a r t  of-the p o p u l a t i o n  makes d i e l  v e r t i c a l  m i g r a t i o n s  (Kryg ie r  and 
Wasmer 1975).  During day t h e  m a j o r i t y  o f  t h e  p o p u l a t i o n  is below 500 m,  
wh i l e  a t  n i g h t  it is u s u a l l y  below 100 m. I n d i v i d u a l s  m i g r a t i n g  above 
500 m a t  n i g h t  i nc luded  b o t h  s exes ,  a l t h o u g h  a d u l t s  appeared  t o  m i g r a t e  
i n t o  s h a l l o w e r  wa te r  t h a n  j u v e n i l e s  (Kryg ie r  and Wasmer 1975).  There  may 
be  upward movement o f  shrimp from below 1000 m. Pearcy e t  a l .  (1977) 
found t h e  m a j o r i t y  was d i s t r i b u t e d  between 400 and 1000 m d u r i n g  t h e  
day ,  and from 100 t o  1000 m a t  n i g h t .  They concluded  t h i s  s p e c i e s  was a 
v e r t i c a l  m i g r a t o r .  Krygier  and Pearcy (1981)  found a p o p u l a t i o n  maximum 
between 700 and 800 m d u r i n g  t h e  day ,  and  between 600 and  700 m a t  
n i g h t .  

Gennadas propinquus  

G. p ropinquus  o c c u r s  between 50 and 700 m. D i f f e r e n c e s  i n  day and 
n ighE c a t c h e s  sugges t ed  it makes d i e l  v e r t i c a l  m i g r a t i o n s  (Kryg ie r  and 
Pearcy 1981 1. 

Gennadas t i n a y r e i  

T h i s  s p e c i e s  a p p e a r s  t o  have a l i m i t e d  dep th  d i s t r i b u t i o n  (400 t o  
500 m), and  d o e s  n o t  make v e r t i c a l  m i g r a t i o n s  ( K r y g i e r  and Pearcy 1981 1. 



Family S e r g e s t i d a e  
Se rges  tes simil is 

T h i s  most abundant shrimp is a s t r o n g  v e r t i c a l  migra tor .  Pearcy and 
Fo r s s  (1966) always caught  g r e a t e r  numbers i n  t h e  upper  150 m a t  n i g h t  
t han  du r ing  t h e  day,  while  between 150 and 500 m dayt ime c a t c h e s  were 
g r e a t e r  than  n igh t t ime .  These an ima l s  a r e  found between 0 and I000 rn 
th roughout  t h e  day,  b u t  t h e  peaks  of  abundance occur  a t  0 t o  100 m 
du r ing  n i g h t  and 400 t o  500 m du r ing  t h e  day (Krygier  and Pearcy 1981 ). 
Seventy-f ive p e r c e n t  o f  t h e  popu la t i on  was between 200 and 400 m du r ing  
t h e  day, while  most occur  above 100 rn a t  n i g h t .  

S e r g i a  tenu  i r emis  

T h i s  s p e c i e s  is mesopelagic (Pearcy and Fo r s s  19661, g e n e r a l l y  found 
between 400 and 1000 m. J u v e n i l e s  may e x h i b i t  a more pronounced v e r t i c a l  
mig ra t ion  than  a d u l t s  (Krygier  and Pearcy 198: ) . 
P e t a l  i d  ium susp  ir iosum 

P. susp i r iosum is commonly d i s t r i b u t e d  between 200 and 1000 m, and 
a p p a r e n t l y  does  n o t  v e r t i c a l l y  migra te  (Pearcy and Fo r s s  1966).  Pearcy 
e t  a l .  (1977) found peak abundance a t  500 m. During win t e r  t h i s  peak was 
sha l lower  t han  i n  summer. The popu la t i on  maximum occurred  between 600 
and 1000 m a t  a s t a t i o n  129 km o f f  Newport, OR. There was no evidence 
f o r  d i e l  v e r t i c a l  migra t ion  (Krygier  and Pearcy 1981 ). 

Family Pas iphae idae  
Pasiphaea c h a c e i  

Pearcy and Fo r s s  (1 966) provided some evidence  f o r  d i e l  v e r t i c a l  
mig ra t ion  i n  t h i s  s p e c i e s .  Although Krygier  and Pearcy (1 981 ) caught  few 
i n d i v i d u a l s ,  they concluded t h e r e  was a d i u r n a l  v e r t i c a l  migra t ion .  

Pas iphaea  p a c i f  i c a  

Pearcy and Fo r s s  (1 966) r epo r t ed  some evidence f o r  v e r t i c a l  
mig ra t ion  f o r  t h i s  s p e c i e s .  

Pasiphaea t a r d a  

P. t a r d a ,  a non-migratory s p e c i e s ,  occurred  between 200 and 2000 m 
a t  129 km o f f  Newport, OR (Krygier  and Pearcy 1981 1. 

Parapas iphaea  c r  istata 

T h i s  s p e c i e s  was only caught  below 1250 m, and probably does  n o t  
migra te  v e r t i c a l l y  (Krygier  and Pearcy 1981 1. 

Parapas iphaea  s u l c a t i f r o n s  

Occurr ing between 500 and 1250 m, P. s u l c a t i f r o n s  does  n o t  e x h i b i t  
v e r t i c a l  mig ra t  i ons  ( Kryg i e r  and ~ e a r c y  1981 1. 



Family Oplophor i dae  
Acanthephyra chace i 

Th i s  s p e c i e s  is d i s t r i b u t e d  from 1500 t o  3900 m, and is probably n o t  
a v e r t i c a l  mig ra to r  (Krygier  and F o r s s  1981 ; Krygier  and Pearcy 1981 ). 

A c a n t h e ~ h v r a  c u r t i r o s t r i s  

There is no ev idence  t h a t  t h i s  s p e c i e s ,  which o c c u r s  between 300 and 
1000 m,  per forms a d i e 1  v e r t i c a l  mig ra t ion  (Pearcy  e t  a l .  1977; Krygier  
and Pearcy 1981 ). 

Notostornus j apon icus  

Th i s  upper mesopelagic s p e c i e s  is caught  between 200' and 850 m, and 
shows no s i g n s  o f  v e r t i c a l  mig ra t ion  (Kryg ie r  and Pearcy 1981 1. 

Hymenodora a c a n t h i t e l s o n i s  

T h i s  s p e c i e s  a p p a r e n t l y  l i v e s  between 2400 m and t h e  bottom. There 
is no ev idence  f o r  v e r t i c a l  m i g r a t i o n  (Krygier  and Pearcy 1981 ). 

Hvmenodora f r o n t a l i s  

H. f r o n t a l i s  o c c u r s  p r i m a r i l y  below 500 m,  and does  n o t  migra te  
v e r t T c a l l y  (Pearcy  e t  a1.1977; Krygier  and Pearcy 1981 ). Krygier  and 
Pearcy (1 981 ) r e p o r t e d  abundance between 600 and 1250 m, a l t hough  it was 
caught  o c c a s i o n a l l y  a t  100 m. 

Hvmenodora a r a c  i a l i  s 

T h i s  s p e c i e s  is ba thype lag i c ,  w i th  75% o f  t h e  c a t c h  (and t h e  
p o p u l a t i o n  maximum) between 2000 and 2400 m (Krygier  and Pearcy 1981 1. 
There is no ev idence  f o r  v e r t i c a l  migra t ion .  

Hymenodora g r a c  il is 

H. g r a c i l i s  o c c u r s  from 600 t o  2400 m, a l t hough  t h e  popu la t i on  
maxiEum is probably from 1500-2400 m (Krygier  and Pearcy 1981 ). There is 
no ev idence  f o r  v e r t i c a l  migra t ion .  

Sy s t e l l a s p i s  b r a u e r i  

T h i s  s p e c i e s  probably d o e s  n o t  mig ra t e  v e r t i c a l l y ;  i t  o c c u r s  between 
500 and 2000 m (Krygier  and Pearcy 1981 ). 

S y s t e l l a s p i s  c r i s  tata 

Rarely found i n  t h e  GRLA, S. c r i s t a t a  o c c u r s  between 200 and 700 m 
(Kryg ie r  and Pearcy 1981 ) .  here a r e  i n s u f f i c i e n t  samples t o  de t e rmine  
i f  v e r t i c a l  mig ra t ion  e x i s t s .  



Family Crangonidae 
Crangon aby s s o r u n  

This  s p e c i e s  is p r i m a r i l y  b e n t h i c ,  a l though it h a s  been caught  i n  
midwater t r a w l s  a t  1250 t o  1500 m (Krygier  and Pearcy 1981 1. C. 
abyssorum may s w i m  above t h e  bottom t o  f e e d ,  b u t  does  n o t  make d i e 1  
v e r t i c a l  migra t ions .  

5. Food h a b i t s  

Very few s t u d i e s  e x i s t  on food h a b i t s  o f  p e l a g i c  shrimps. Knowledge 
o f  f eed ing  h a b i t s  of  shrimps c o l l e c t e d  i n  t he  GRLA a r e  summarized below. 
Omission o f  s p e c i e s  i n d i c a t e s  l ack  of  in format ion .  

Family Pas iphae idae  
Pasiphaea pac i f  i c a  

Renfro and Pearcy (1 966) desc r ibed  feeding  h a b i t s  o f  two s p e c i e s  o f  
shrimp caugh t  28 t o  83 km o f f  t h e  c o a s t  of  Oregon. Twenty-f i v e  P. 
p a c i f i c a ,  ga the red  between 1962 and 1964, consumed mostly c rus t aceans .  
Based on eye  s t r u c t u r e ,  t h e  predominant prey were Euphausia p a c i f i c a ,  
copepods, and chae tognaths .  

Family S e r g e s t i d a e  
S e r a e s t e s  similis 

The d i e t  o f  S. similis c o n s i s t s  mainly o f  sma l l  c r u s t a c e a n s ,  
c a l a n o i d  copepods, and euphaus i id s  (Renfro and Pearcy 1966).  E ighty  
p e r c e n t  o f  t h e  shrimp examined had empty stomachs. 

Family Pandal idae  
Pandalus Jordani  

Although only  two o f  1043 specimens c o l l e c t e d  i n  midwater trawls o f f  
c e n t r a l  Oregon were from t h e  GRLA ( t h e  rest were from s h e l f  w a t e r s ) ,  t h e  
f eed ing  h a b i t s  may be  r e l e v a n t .  Pearcy (1 970) r epo r t ed  1. j o r d a n i  
stomach c o n t e n t s  conta ined  p r i m a r i l y  euphaus i ids ,  copepods, f i s h  s c a l e s ,  
che tognath  jaws, and shrimps. 

6. Commercial e x p l o i t a t i o n  

There is c u r r e n t l y  no commercial h a r v e s t i n g  of  shr imps  i n  t h e  GRLA. 
Dis tance  from sho re  and reduced d e n s i t i e s  compared t o  shrimps on  t h e  
s h e l f  make h a r v e s t  o f  p e l a g i c  shrimps commercially u n p r o f i t a b l e .  



B. Relevant  S t u d i e s  Ou t s ide  t h e  Corda Ridge Lease Area 

1 .  D i s t r i b u t i o n  and abundance 

There have been few s t u d i e s  o u t s i d e  t h e  GRLA t o  augment popu la t i on  
s i z e  d a t a  f o r  shr imps  i n  t h e  r eg ion .  These a r e  Wasmer (1972).  and some 
work done by Omor i and Gluck ( 1 979 ) on l a r v a e  t o  t h e  south .  

Family Penae i d a e  
Hemipenaeus s p  i n i d o r s a l i s  

Only two specimens have been c o l l e c t e d  i n  t h e  v i c i n i t y  o f  t h e  GRLA. 
They were caugh t  i n  a  beam trawl 3O west o f  t h e  GRLA i n  June  1970 
(Wasmer 1972).  This s p e c i e s  was p r e v i o u s l y  known from C e n t r a l  America 
and t h e  Galapagos I s l a n d s .  Although t h i s  r eco rd  s u g g e s t s  its occu r r ence  
i n  t h e  GRLA, it would undoubtedly be  ex t remely  r a r e .  

P l e s iopenaeus  a rmatus  

A s i n g l e  specimen o f  t h i s  s p e c i e s  was cap tu red  i n  a  beam trawl i n  
June  1970, 3O west o f  t h e  GRLA (Wasmer 1972) .  P rev ious ly  P.  a rmatus  was 
known from t h e  South A t l a n t i c ,  North P a c i f i c ,  and Ind ian  Oceans. 
Although n o t  known from t h e  GRLA, occu r r ence  t h e r e  is p o s s i b l e  b u t  
probably  r a r e .  

Family S e r g e s t  i dae  
Se rges  tes simil is 

Larvae g e n e r a l l y  occurred  between t h e  s u r f a c e  and 100 m o f f  sou the rn  
C a l i f o r n i a  (Omori and Gluck 1979).  Three o f  t h i r t e e n  s t a t i o n s  were 
l o c a t e d  j u s t  sou th  o f  t h e  GRLA, t h e  o t h e r s  were below 35O N.  A t  t h e  
t h r e e  nor thernmost  s t a t i o n s  south  l a r v a e  ranged i n  abundance from 1 t o  
60 i n d i v i d u a l s  under  a  m2 column o f  wa te r  ex t end ing  from t h e  s u r f a c e  t o  
100 m. 

2. Reproduct ion 

Very l i t t l e  work o u t s i d e  t h e  GRLA r educes  d e f i c i e n c i e s  i n  knowledge 
o f  r e p r o d u c t i v e  b io logy  of  shr imps  i n  t h e  a r e a .  

Family S e r g e s t i d a e  
S e r g e s t e s  s i m i l  is 

Omori and Gluck-(1979) found peak spawning i n  l a t e  December t o  e a r l y  
A p r i l .  Spawning a c t i v i t y  was g r e a t e s t  when t h e  v e r t i c a l  s t r a t u m  o f  
optimum tempera ture  f o r  t h e  l a r v a e  was t h i c k e s t .  Spawning was r e g u l a t e d  
by c o l d  t empera tu re s  a s s o c i a t e d  wi th  upwel l ing  i n  May through August. 



3. Migra t ions  

Family S e r g e s t i d a e  
S e r g e s t e s  similis 

Larvae and p o s t l a r v a e  e x h i b i t  r e s t r i c t e d  d i e 1  v e r t i c a l  mig ra t ions ,  
and g r a d u a l l y  i n c r e a s e  t h e i r  r ange  o f  movements wi th  i n c r e a s i n g  s i z e .  
Larger  i n d i v i d u a l s  l i v e  a t  i n c r e a s i n g l y  g r e a t e r  d e p t h s  (Omor i and Gluck 
1979). 

4. Food h a b i t s  

Os t e rbe rg  e t  a l .  (1 964)  and Judk ins  and Fleminger (1 972) s t u d i e d  
food h a b i t s  o f  shrimps.  However, many o f  t h e i r  samples were from t h e  
Columbia River  mouth a r e a .  No a d d i t i o n a l  s t u d i e s  were found which would 
c o n t r i b u t e  t o  t h i s  d i s c u s s i o n .  

Family S e r g e s t i d a e  
S e r g e s t e s  similis 

S. similis, from samples nea r  t h e  Columbia River  mouth, a t e  
c o p e ~ o d s ,  euphaus i id s ,  prawns, and f i s h  s c a l e s .  Judk ins  and Fleminger 
(1972) s t u d i e d  t h e  f eed ing  h a b i t s  o f  270 i n d i v i d u a l s  c o l l e c t e d  between 
31° and 53O N. Prey inc luded  euphaus i id s ,  o s t r a c o d s ,  amphipods, 
chae togna ths ,  and f i s h  s c a l e s ,  b u t  t h e  most abundant  and d i v e r s e  o f  t h e  
groups  e a t e n  was a d u l t  c a l a n o i d  copepods. The p r i n c i p a l  gene ra  were 
Me t r id i a ,  Calanus,  Pleurommma, Rhinca lanus ,  Euchaeta,  Eucalanus,  
Scolec  i t h r i c e l l a ,  and Candacia. Copepods occurred  i n  80% o f  t h e  sampled 
g u t s ,  e u p h a u s i i d s  i n  405, f i s h  s c a l e s  i n  205 ,  and chae togna ths  i n  15%. 

Family Pas iphae idae  
Pasiphaea pac i f  i c a  

Osterberg  e t  a l .  (1 964) r e p o r t e d  P. p a c i f i c a  i n  t h e  v i c i n i t y  o f  t h e  
Columbia River  mouth a t e  euphaus i id s  and cephalopods.  

5. Commercial e x p l o i t a t i o n  

Although t h e  p ink  shrimp, Pandalus  j o r d a n i ,  is h a r v e s t e d  i n  g r e a t  
numbers o f f  the Oregon and Washington c o a s t s  (Pearcy  1972) ,  i ts  f i s h e r y  
is conf ined  t o  s h e l f  waters .  There a r e  no a d d i t i o n a l  commercial h a r v e s t s  
o f  shr imps  i n  o t h e r  a r e a s  su r round ing  t h e  GRLA. 

C. Gaps In The Data 

V i r t u a l l y  a l l  a s p e c t s  o f  t h e  ecology o f  shr imps  i n  t h e  r e g i o n  o f  t h e  
GRLA need s tudy .  For some s p e c i e s  t h e r e  a r e  f a i r l y  r e c e n t  and r e l i a b l e  
e s t i m a t e s  o f  p o p u l a t i o n  d e n s i t i e s ,  a l t hough  seasona l  and y e a r l y  
v a r i a t i o n s  a r e  unknown. Most s p e c i e s  o c c u r r i n g  i n  t h e  a r e a  have probably  
been r eco rded ,  s o  only  t h e  ex t remely  r a r e  s p e c i e s  remain t o  be  
desc r ibed .  Much o f  t h e  a r e a  is below 3000 m dep th ,  a l t hough  most s t u d i e s  



i n  t he  GRLA have been conducted above 2000 m. L i t t l e  is known o f  t he  
deep water  fauna.  

There a r e  some d a t a  concerning r ep roduc t ion  and v e r t i c a l  placement 
and mig ra t ions  o f  shrimps i n  t he  GRLA, b u t  most o f  t h e s e  s t u d i e s  were i n  
t h e  no r the rn  s e c t o r  and d i d  n o t  involve  a l l  s p e c i e s .  Knowledge o f  growth 
and f eed ing  h a b i t s  is l ack ing  f o r  most spec i e s .  

I n  c o n s i d e r a t i o n  o f  t h e  p o t e n t i a l  development o f  t h i s  a r e a  and t h e  
p o s s i b l e  e f f e c t s  on shrimp s p e c i e s ,  t h e  most c r i t i c a l  d a t a  needs  a r e  f o r  
b e t t e r  e s t i m a t e s  o f  t h e  abundance and d i s t r i b u t i o n  o f  t h e  important  
s p e c i e s  i n  t h e  immediate v i c i n i t y  o f  e x p l o r a t i o n  s i t e s .  Any assessment  
o f  t h e  impacts  o f  development w i l l  need i n i t i a l  e s t i m a t e s  o f  popu la t i on  
s i z e  and d i s t r i b u t i o n .  Secondar i ly ,  much more informat  ion is needed on  
a s p e c t s  o f  shrimp b io logy  ( r ep roduc t ion ,  growth, and feeding  h a b i t s )  
p o s s i b l y  a f f e c t e d  by mining. 



11. CEPHALOPODS 

A. S t u d i e s  With in  t h e  Gorda Ridge Lease Area 

Cephalopods a r e  l e s s  w e l l  known than  o t h e r  nekton.  They a r e  
p a r t i c u l a r l y  d i f f i c u l t  t o  s tudy  because t hey  canno t  be observed e a s i l y  
and a r e  e x c e l l e n t  n e t  avo ide r s .  I n  a d d i t i o n ,  t hey  have e x c e l l e n t  
e y e s i g h t  and a r e  r e l a t i v e l y  i n t e l l i g e n t .  For t h e s e  r e a s o n s ,  and because 
few n e t  samples have been ob ta ined  i n  t h e  GRLA, most a s p e c t s  o f  
cephalopod b io logy  from t h i s  r e g i o n  a r e  poo r ly  known. W.G. Pearcy and 
h i s  s t u d e n t  K.  J e f f e r t s  from Oregon S t a t e  U n i v e r s i t y  have provided  t h e  
bulk of  in format ion  d e a l i n g  wi th  t h e s e  organisms i n  t h e  GRLA. t h e  
s p e c i e s  known t o  i n h a b i t  t h e  GRLA o r  presumed t o  occur  t h e r e ,  a r e  l i s t e d  
i n  Table  2 .  

1. D i s t r i b u t i o n  and abundance 

There have been very  few q u a n t i t a t i v e  s t u d i e s  o f  t h e  cephalopods i n  
t h e  GRLA. The m a j o r i t y  o f  work c o n s i s t s  o f  s imp le  su rveys  o f  s p e c i e s  
p r e s e n t  i n  t h e  r eg ion .  Pearcy (1965) and J e f f e r t s  (1983) have made a few 
abundance e s t i m a t e s .  

Family S e p i o l i d a e  
Ross ia  p a c i f i c a  

Th i s  s p e c i e s  is d i s t r i b u t e d  around t h e  P a c i f i c  rim from Japan 
through t h e  Bering Sea and down t o  Baja C a l i f o r n i a  (Roper e t  a l .  1984).  
J e f f e r t s  (1 983) r e p o r t e d  only  seven i n d i v i d u a l s  from 1491 tows made i n  
t h e  C a l i f o r n i a  Cur ren t  r e g i o n  which i n c l u d e s  t h e  GRLA. A l l  were 
c o l l e c t e d  in sho re  o f  t h e  C a l i f o r n i a  Current .  

Family Enoplo t e u t h i d a e  
A b r a l i o p s i s  f e l i s  

This  s p e c i e s  is r e p o r t e d  from 27O t o  43' N and o u t  t o  147O W a t  26O 
N (McGowan and Okutani 1968).  Recent ly ,  J e f f e r t s  (1 983) r e p o r t e d  t h i s  
s p e c i e s  t o  43' N ,  and o u t  t o  172O W i n  t h e  North P a c i f i c .  Pearcy e t  a l .  
(1977) caugh t  26 specimens i n  335 samples from a s t a t i o n  120 km o f f  
Newport, OR between 1971 and 1973; t hey  were most ly l a r v a e  and 
j u v e n i l e s .  I n  t h e  C a l i f o r n i a  Current  r e g i o n ,  which i n c l u d e s  t h e  GRLA,  
J e f f e r t s  (1983) caught  1530 i n d i v i d u a l s  i n  1491 tows. A. f e l i s  made up - -  
6.9% o f  t h e  cephalopods c a p t u r e d  i n  t h i s  r eg ion .  Pearcy (1965) r e p o r t e d  
c a t c h e s  o f  0 .7 ,  0.1 , and 0.1 A b r a l i o p s i s  s p .  p e r  hour tow i n  tows from 0 
t o  200 m ,  0 t o  500 m ,  and 0 t o  1000 m ,  r e s p e c t i v e l y .  These tows were 
made 80 km o f f  Newport, OR between 1961 and 1963. Between 0 and 200 m 
t h e r e  were no A b r a l i o p s i s  caugh t  i n  9 tows conducted du r ing  d a y l i g h t  
h o u r s ,  b u t  0.7 p e r  hour were c o l l e c t e d  i n  63 tows a t  n i g h t .  From 0 t o  
500 m t h e  c a t c h e s  were 0.2 and 0.1 f o r  day and n i g h t  tows, r e s p e c t i v e l y .  



Table  2.  L i s t  o f  cephalopod s p e c i e s  which are known t o  e x i s t  i n  t h e  
GRLA, o r  are presumed t o  i n h a b i t  t h e  area because  t h e i r  d i s t r i b u t i o n s  
o v e r  l a p  t h e  r e g  i o n .  

S p e c i e s  

Family S e p i o l i d a e  
R o s s i a  p a c i f  i c a  

Family E n o p l o t e u t h i d a e  
A b r a l i o p s i s  f e l i s  
P y r o t e u t h i s  addo lux  

Family O c t o p o t e u t h i d a e  
O c t o p o t e u t h i s  d e l e t r o n  

Family Onychoteu th idae  
Onychoteu th i s  b o r e a l i j a p o n i c u s  
M o r o t e u t h i s  r o b u s t a  

Family Gona t idae  
Gonatus  b e r r y i  
Gonatus  c a l i f o r n i e n s i s  
Gonatus  modokai 
Gonatus  onyx 
Gonatus  o regonens  is 
Gonatus p y r o s  
Gonatus  s p .  A 
Gonatus  s p .  B 
Gonatus  s p .  C 
Gonatus  u r s a b r u n a e  
Gona tops i s  b o r e a l i s  
Berry  t e u t h i s  anonychus 
B e r r y t e u t h i s  m a g i s t e r  

Family A r c h i t e u t h i d a e  
A r c h i t e u t h i s  s p .  

Family H i s t i o t e u t h i d a e  
H i s t i o t e u t h i s  d o f l e i n i  
H i s t i o t e u t h i s  h e t e r o p s i s  

Family Bathy t e u t h i d a e  
B a t h y t e u t h i s  a b y s s S c o l a  
Bathy t e u t h i s  b e r r y i  

Family Ommastrephidae 
Ommastrephes b a r t r a m i i  



Family Chiro teu thidae 
ch i ro teu th is  calyx 
Valbyteuthis oligobessa 

Family Mastigoteuthidae 
? Mastigoteuthis dentata 

Family Cranchi idae 
Cranchia scabra 
Leachia dis locata  
Heliocranchia o fe f f e r i  
Taonius pavo 
Cal i teu th is  phyllura 

Family Bolitaenidae 
Jape te l la  heathi 

Family Octopod idae 
Octopus sp. 

Family Vampyroteu thidae 
Vampyroteuthis infernal  is 



Pyroteu t h i s  addolux 

Young (1972) cons ide red  t h i s  s p e c i e s  ocean ic  and r a r e  a long  t h e  
c o n t i n e n t a l  s h e l f .  J e f f e r t s  (1 983) d e s c r i b e d  d i s t r i b u t i o n  o f  t h i s  
s p e c i e s  a s  o c c u r r i n g  between 20° and 40° N ,  and 1 30° and 170° W. She 
cons ide red  i t  t o  be a major component of  North P a c i f i c  C e n t r a l  Waters.  
Although J e f f e r t s  d i d  n o t  r e p o r t  any specimens from GRLA, o t t e r  t r a w l s  
n e a r  t h e  a r e a  have c a p t u r e d  t h i s  s p e c i e s  ( S t e i n ,  unpubl. d a t a ) ,  s o  i t  is 
inc luded .  

Family Octopoteuth idae  
Oc topo teu th i s  d e l e t r o n  

T h i s  s p e c i e s  may range  from Oregon t o  Peru (Young 1972).  J e f f e r t s  
(1983) found i n d i v i d u a l s  a s  f a r  n o r t h  a s  48O N ,  and west  t o  146O W. I n  
t h e  C a l i f o r n i a  Current  r e g i o n ,  which i n c l u d e s  t h e  GRLA, s h e  r e p o r t e d  324 
specimens ( 1.5% o f  t o t a l  cephalopods)  from 1491 tows. Pearcy ( 1965) 
r e p o r t e d  c a t c h e s  o f  0.0, 0.04 , and 0.02 i n d i v i d u a l s  pe r  hour tow a t  
depth  i n t e r v a l s  o f  0 t o  200 m,  0 t o  500 m ,  and 0 t o  1000 m, 
r e s p e c t i v e l y .  I n  midwater tows made 40 t o  264 km o f f  t h e  Oregon c o a s t ,  
t h i s  s p e c i e s  comprised approximately 2% o f  t h e  cephalopods caught  
(Pearcy  1965).  Between 1971 and 1973 Pearcy e t  a l .  (1 977) caugh t  26 
i n d i v i d u a l s  i n  335 samples from 120 km o f f  Newport,. 

Family Onychoteuthidae 
Onychoteu t h i s  b o r e a l i  j apon icus  

Th i s  s p e c i e s  occu r s  throughout  t h e  North P a c i f i c .  Along t h e  west 
c o a s t  o f  North America it occu r s  between 29' N and 50' N ( J e f f e r t s  
1983).  J e f f e r t s  r e p o r t e d  140 (0.6% o f  t o t a l  cephalopods)  specimens i n  
t h e  C a l i f o r n i a  Cur ren t  r eg ion .  Pearcy (1965) found t h i s  s p e c i e s  was l e s s  
than  2% o f  t h e  cephalopods caugh t  i n  midwater t r a w l s  from 40 t o  264 km 
o f f  Oregon. The abundance o f  0. b o r e a l i j a p o n i c u s  t h i s  s p e c i e s  is 
undoubtedly underes t imated  because i t  can  e a s i l y  avo id  n e t s  (Young 
1972).  

Moroteuth is  r o b u s t a  

M. r o b u s t a  occu r s  i n  n e r i t i c  wa te r s  o f  t h e  North P a c i f i c  rim from 
~ a ~ a n  t o  sou the rn  C a l i f o r n i a  ( J e f f e r t s  1983). Although r a r e l y  caught  i n  
n e t s  because of its l a r g e  s i z e  and s w i f t n e s s ,  (none were r e p o r t e d  by 
Pearcy (1965) o r  J e f f e r t s  (1983) f o r  t h e  GRLA), t hey  a r e  cap tu red  
o c c a s i o n a l l y  i n  commercial h a u l s  o f f  t h e  Oregon c o a s t  (Van Hyning and 
Magi l l  1964). 

Family Gonatidae 
Gonatus b e r r y i  

Th i s  s p e c i e s  o c c u r s  from s o u t h e r n  C a l i f o r n i a  n o r t h  t o  t h e  Bering Sea 
( J e f f e r t s  1983).  G. b e r r y i  r e p r e s e n t e d  0.05% of  cephalopods caugh t  i n  
t h e  C a l i f o r n i a  c u r r e n t  r e g i o n  ( J e f f e r t s  1983).  La rva l  and j u v e n i l e  
abundance i n  t h e  GRLA ranges  from c0.05 t o  < 0.15 i n d i v i d u a l s  p e r  103m3 
(Kubodera and J e f f e r t s  1984).  



Gonatus c a l i f o r n i e n s i s  

Found from sou the rn  C a l i f o r n i a  n o r t h  t o  44O N ( J e f f e r t s  19831, on ly  
s i x  specimens were r e p o r t e d  from t h e  C a l i f o r n i a  Current  r eg ion  ( J e f f e r t s  
1983).  Pearcy (1965) d i d  n o t  c o l l e c t  t h i s  s p e c i e s  o f f  t h e  Oregon c o a s t .  
Kubodera and J e f f e r t s  (1984) r e p o r t e d  t h e  abundance o f  j u v e n i l e s  i n  t h e  
GRLA t o  be  0.01 t o  0.15 i n d i v i d u a l s  pe r  m3. 

Gonatus modokai 

This  s p e c i e s  is d i s t r i b u t e d  a c r o s s  t h e  s u b a r c t i c  P a c i f i c ,  a l though 
only  13  specimens were c o l l e c t e d  i n  t h e  GRLA ( J e f f e r t s  1983).  Pearcy 
( 1  965) d i d  n o t  f i n d  t h i s  s p e c i e s  o f f  t h e  Oregon c o a s t  between 1961 and 
1963. Kubodera and J e f f e r t s  (1984) found l a r v a e  d i d  n o t  occur  i n  t h e  
GRLA,  b u t  j u v e n i l e s  numbered < 0.05 t o  e0.15 pe r  1031113. 

Gonatus onyx 

G. onyx occu r s  from o f f  sou the rn  C a l i f o r n i a  t o  t h e  Bering Sea - 
( ~ e f T e r t s  1983). I t  is t h e  most abundant cephalopod i n  t h e  C a l i f o r n i a  
Current  r e g i o n ,  wi th  12,979 i n d i v i d u a l s  (59.6% of  t o t a l )  c o l l e c t e d  i n  
1491 tows ( J e f f e r t s  1983).  Pearcy (1 965) r epo r t ed  G. f a b r i c i i  a s  t h e  
most common cephalopod o f f  Oregon. Young (1 9721, however, sugges ted  
most of  t h e s e  were probably G. - onyx. Pearcy r e p o r t e d  from 0.1 t o  0.5 G. 
f a b r i c i i  p e r  hour tow, comprising 38% o f  t h e  cephalopods caught .  Pearcy 
e t  a l .  (1 977) caught  118 specimens i n  335 samples taken  120 km o f f  
Newport, OR. I n  t h e  GRLA, l a r v a e  a r e  fewer t han  0.30 p e r  103m3, b u t  
j u v e n i l e s  may be a s  abundant a s  >0.50 p e r  1031113 (Kubodera and J e f f e r t s  
1984). 

Gonatus o regones i s  

J u s t  r e c e n t l y  been desc r ibed  ( J e f f e r t s ,  i n  p r e s s ) ,  between 0.01 and 
0.15 i n d i v i d u a l s  p e r  m3 occur i n  t h e  GRLA (Kubodera and J e f f e r t s  1984).  

Gonatus pyros  

Th i s  s p e c i e s  h a s  been found a s  f a r  n o r t h  as 57' N ,  and a s  f a r  sou th  
a s  southern  C a l i f o r n i a  ( J e f f e r t s  1983).  I t  was t h e  f i f t h  most abundant 
cephalopod (945 i n d i v i d u a l s ,  4.3% of  t o t a l )  i n  1491 tows from t h e  
C a l i f o r n i a  Current  r eg ion  ( J e f f e r t s  1983). Pearcy (1965) ,  however, d i d  
n o t  r e p o r t  t h i s  s p e c i e s  o f f  t h e  Oregon c o a s t  between 1961 and 1963. 
Pearcy e t  a l .  (1977) r e p o r t e d  23 specimens i n  335 samples taken  120 km 
o f f  Newport, OR. Larva l  abundance h a s  been r epo r t ed  a s e 0 . 0 5  t o  >0.50 
i n d i v i d u a l s  pe r  103m3; j u v e n i l e s  a s  q0.05 t o ~ 0 . 3 0  i n d i v i d u a l s  pe r  103m3 
(Kubodera and J e f f e r t s  1984). 

Gonatus sp .  A 

This  undescribed s p e c i e s  occu r s  i n  t h e  GRLA and i n  t h e  Alaska 
Current  a s  f a r  e a s t  as 176O W ( J e f f e r t s  1983).  Two specimens were 
r epo r t ed  from t h e  GRLA by J e f f e r t s  (1 984).  Kubodera and J e f f e r t s  (1984) 
r e  o r t e d  d e n s i t i e s  o f  l a r v a e  between(0.15 and >0.50 i n d i v i d u a l s  p e r  5 10 m3; t h e  pos t - l a rvae  numbered c 0.15 pe r  103m3. 



Gonatus sp.C 

Kubodera (1978) f i r s t  c o l l e c t e d  t h i s  s p e c i e s  i n  t h e  wes tern  North 
P a c i f i c  and sou the rn  Bering Sea,  and it h a s  been subsequent ly  r e p o r t e d  
a long  t h e  North P a c i f i c  rim t o  c e n t r a l  C a l i f o r n i a  ( J e f f e r t s  1983).  
Forty-one specimens have  been c o l l e c t e d  i n  t h e  C a l i f o r n i a  Current  
sys tem,  a few from t h e  GRLA. Pearcy (1 965) d i d  n o t  r e p o r t  t h i s  s p e c i e s  
o f f  t h e  c o a s t  of Oregon. 

Gonatus s p .  E 

F ive  specimens of  t h i s  p r ev ious ly  undescr ibed  s p e c i e s  were a l l  
c augh t  w i t h i n  t h e  GRLA ( J e f f e r t s  1983).  

Gonatus ursabrunae  

Only r e c e n t l y  d e s c r i b e d  ( J e f f e r t s ,  i n  p r e s s ) ,  abundance o f  t h i s  
s e c i e s  i n  t h e  GRLA h a s  been r e p o r t e d  as 0.01 and 0.05 i n d i v i d u a l s  p e r  
m5 (Kubodera and J e f f e r t s  1984).  

Gonatops is  b o r e a l i s  

T h i s  s p e c i e s  o c c u r s  i n  t h e  e a s t e r n  North P a c i f i c  from s o u t h e r n  
C a l i f o r n i a  t o  t h e  Bering Sea,  and s o u t h  t o  Japan ( J e f f e r t s  1983) .  I t  
comprised 3% o f  t h e  t o t a l  c a t c h  o f  cephalopods o f f  t h e  c o a s t  o f  Oregon 
between 1961 and 1963. It was t h e  f i f t h  most abundant  s p e c i e s  (PearCy 
1965).  Pearcy e t  a l .  (1 977) caught  on ly  10  specimens i n  335 samples 
t aken  120 km o f f  Newport, OR.  J e f f e r t s  (1 983) r e p o r t e d  451 i n d i v i d u a l s  
(2.0% o f  t o t a l )  from t h e  C a l i f o r n i a  Cur ren t  r e g i o n ,  many from t h e  GRLA. 
La rva l  and j u v e n i l e  abundance i n  t h e  GRLA range  from ~ 0 . 0 5  t o  >0.50 p e r  
103m3 and <0.05 t o  <0.30 pe r  103m3, r e s p e c t i v e l y  (Kubodera and J e f f e r t s  
1984).  

B e r r y t e u t h i s  anonychus 

Occurs from sou the rn  C a l i f o r n i a  n o r t h  t o  t h e  Gulf o f  Alaska, and 
e a s t  t o  t h e  Bering Sea ( J e f f e r t s  1983).  Ninety-four specimens were 
c o l l e c t e d  i n  1491 tows i n  t h e  C a l i f o r n i a  Cur ren t  r eg ion .  Pearcy (1965) 
l i s t e d  t h i s  s p e c i e s  from t h e  Oregon c o a s t ,  b u t  d i d  n o t  g i v e  t h e  number 
caught .  Larvae,  l e s s  t h a n  10 mm, may number between <0.05 and q0.15 
i n d i v i d u a l s  p e r  1 0 3 ~ 3 ,  wh i l e  pos t - l a rvae  (>I  0 mm) range  between ~ 0 . 0 5  
and <0.30 i n d i v i d u a l s  p e r  103m3 (Kubodera and J e f f e r t s  1984).  

B e r r y t e u t h i s  mag i s t e r  

B. mag i s t e r  is d i s t r i b u t e d  o f f  Japan ,  th rough t h e  A leu t i ans  and 
s o u t h  t o  Oregon ( J e f f e r t s  1983).  E ighteen  specimens were c o l l e c t e d  i n  
t h e  C a l i f o r n i a  Cur ren t  r e g i o n ,  some from t h e  GRLA. Althou h  l a r v a e  were 

3  J n o t  caugh t  i n  t h e  GRLA, j u v e n i l e s  numbered <0.30 p e r  10 m a t  one 
s t a t i o n  (Kubodera and J e f f e r t s  1984). 



Family Arch i t eu th idae  
A r c h i t e u t h i s  sp .  

Although n o t  known from t h e r e ,  t h e  range  o f  t h i s  s p e c i e s  i n c l u d e s  
t h e  GRLA (Roper e t  a l .  1984).  A r c h i t e u t h i s  is very  l a r g e  and very  r a r e l y  
seen.  D i s t r i b u t i o n a l  i n fo rma t ion  has  been ob ta ined  mostly from 
s t r a n d i n g s ,  s i g h t i n g s  a t  s e a ,  and examinat ion o f  p r e d a t o r  stomachs. I t  
is l i k e l y  a  s i n g l e  s p e c i e s ,  A. j apon ica ,  and occu r s  throughout  t h e  North 
P a c i f i c  (F .G .  Hochberg, pe r s .  comm.). 

Family H i s t  i o t e u t h i d a e  
H i s t i o t e u t h i s  d o f l e i n i  

Th i s  s p e c i e s  is cosmopoli tan i n  a l l  oceans  ( J e f f e r t s  1983).  I n  t h e  
North P a c i f i c  i t  is u s u a l l y  conf ined  t o  t h e  wa te r s  o f  t h e  C a l i f o r n i a  
Current  system. Th i r ty - f ive  specimens were c o l l e c t e d  i n  t h e  C a l i f o r n i a  
Current  r e g i o n  du r ing  1491 tows ( J e f f e r t s  1983). 

Family H i s t i o t e u  t h i d a e  
H i s t i o t e u t h i s  h e t e r o p s i s  

Th i s  s p e c i e s  occu r s  from n o r t h e r n  Baja C a l i f o r n i a  t o  no r the rn  Oregon 
( J e f f e r t s  1983).  Nineteen i n d i v i d u a l s  were caugh t  i n  1491 tows taken  i n  
t h e  C a l i f o r n i a  Current  system. 

Family Bathyteuth idae  
B a t h y t e u t h i s  a b y s s i c o l a  

A s i n g l e  specimen was c o l l e c t e d  i n  t h e  GRLA on 3  June  1969 ( J e f f e r t s  
1983).  The s p e c i e s  is known from t h e  North P a c i f i c ,  A n t a r c t i c ,  n o r t h  and 
c e n t r a l  A t l a n t i c ,  and Gulf o f  Panama. 

B a t h y t e u t h i s  b e r r y i  

A s i n g l e  specimen o f  t h i s  s p e c i e s  was c o l l e c t e d  i n  t h e  GRLA on 29 
J u l y  1965 ( J e f f e r t s  1983) ,  r e p r e s e n t i n g  a  range  e x t e n s i o n  from t h e  
p rev ious ly  desc r ibed  d i s t r i b u t i o n  o f f  sou the rn  C a l i f o r n i a  (Young 1972). 

Family Ommastrephidae 
Ommastrephes b a r t r a m i i  

I n  t h e  North P a c i f i c  t h i s  s p e c i e s  is common from 25O t o  45O N 
( J e f f e r t s  1983). A s i n g l e  i n d i v i d u a l  was cap tu red  a t  t h e  e a s t e r n  edge of 
t h e  GRLA on 24 August 1965. 

Family Chiro t e u t h i d a e  
C h i r o t e u t h i s  c a l y x  

This  was t h e  t h i r d  most abundant cephalopod (9% of  t o t a l )  i n  t h e  
C a l i f o r n i a  Current  r e g i o n ,  and is common throughout  t h e  e a s t e r n  North 
P a c i f i c  ( J e f f e r t s  1983). Pearcy (1965) found 0.5, 0 .1,  and 0.1 
i n d i v i d u a l s  pe r  hour o f  tow a t  0  t o  200 m ,  0  t o  500 m ,  and 0  t o  1000 m 
r e s p e c t i v e l y  o f f  Oregon. C.  - -  ca lyx  was t h e  t h i r d  most abundant s p e c i e s  
( 8 % )  of  t o t a l  c a t c h  between 1961 and 1963. Pearcy e t  a l .  (1977) found 



t h i s  t o  be  t h e  most abundant cephalopod (N=246) i n  335 samples taken 120 
km o f f  t h e  c o a s t  o f  Newport, O R .  

Valby t e u t h i s  o l i gobessa  

Described from samples taken  o f f  southern  C a l i f o r n i a  (Young 1972). 
J e f f e r t s  (1983) r e c e n t l y  c o l l e c t e d  t h r e e  specimens o f f  Oregon i n  t h e  
GRLA. 

Family Mast igoteu th idae  
?Mastigo t e u t h i s  d e n t a t a  

Previous ly  known only from o f f  t h e  Galapagos I s l a n d s  and Gulf o f  
Panama (C la rke  1966). However, t h r e e  i n d i v i d u a l s  from o f f  Oregon i n  t h e  
GRLA, have extended i ts  known range ( J e f f e r t s  1983). 

Family Cranchi idae  
Cranchia s cab ra  

This  s p e c i e s  is found c i rcumglobal ly ,  p r i n c i p a l l y  between 36O N and 
38O S, ( J e f f e r t s  1983). Pearcy ( 1  965) r epo r t ed  t h e  presence  o f  t h i s  
s p e c i e s  o f f  t h e  Oregon c o a s t ,  where it was approximately 1 %  o f  t h e  t o t a l  
c a t c h  o f  cephalopods. Three specimens were c o l l e c t e d  i n  t h e  C a l i f o r n i a  
Current  r eg ion  dur ing  1491 tows ( J e f f e r t s  1983). 

Leachia d i s l o c a t a  

This  s p e c i e s  is d i s t r i b u t e d  between 30° and 55' N ,  and a s  f a r  e a s t  
a s  130° W ( J e f f e r t s  1983). J e f f e r t s  (1983) r epo r t ed  85  specimens (0 .4% 
o f  t o t a l )  from t h e  C a l i f o r n i a  Current  reg ion .  

Hel iocranchia  p f e f f e r i  

Not r epo r t ed  from t h e  GRLA by e i t h e r  Pearcy (1965) o r  J e f f e r t s  
(19831, r e c e n t  o t t e r  t r a w l s  i n  t h e  v i c i n i t y  cap tu red  a  specimen ( S t e i n ,  
unpubl.  d a t a ) .  This  s p e c i e s  is g e n e r a l l y  found i n  t h e  t r o p i c a l  P a c i f i c ,  
south  o f  t h e  r eg ion  of  i n t e r e s t .  

Taonius pavo 

Thi s  s p e c i e s  occu r s  throughout  t h e  North P a c i f i c  and is appa ren t ly  
r a r e  i n  c e n t r a l  wa te r s  ( J e f f e r t s  1983).  Pearcy (1965) found a n  average  
of  0.01, 0.14, and 0.06 p e r  hour tow a t  depth  i n t e r v a l s  of  0 t o  200 m y  0  
t o  500 m,  and 0 t o  1000 m y  r e s p e c t i v e l y ,  from 40 t o  264 km o f f  Oregon 
between 1961 and 1963. Pearcy e t  a l .  ( 1  977) r epo r t ed  t h i s  t o  be  t h e  
f o u r t h  most abundant ( ~ = 1 0 4 )  cephalopod i n  c a t c h e s  120 km o f f  Newport, 
OR between 1971 and 1973. T .  pavo was t h e  s i x t h  most abundant cephalopod - 
being abou t  3% of  t h e  t o t a i  c a t ch .  J e f f e r t s  (1983) a l s o  ranked t h i s  
squid  a s  t h e  s i x t h  most abundant cephalopod (N=774) i n  t h e  C a l i f o r n i a  
Current  r eg ion ,  which inc ludes  t h e  GRLA. 



Gal i t e u t h i s  p h y l l u r a  

Th i s  s p e c i e s  appea r s  t o  b e  d i s t r i b u t e d  a c r o s s  t h e  North P a c i f i c  
( J e f f e r t s  1983) .  Pearcy (1 965) r epo r t ed  none i n  72 tows from 0 t o  200 mm 
0.04 i n d i v i d u a l s  pe r  hour tow i n  23 tows from 0 t o  500 m ,  and 0.06 per  
hour tow i n  24 tows from 0 t o  1000 m. I n  samples taken  40 t o  264 km o f f  
Oregon t h i s  s p e c i e s  was approximately 2% of  t h e  t o t a l  c a t c h  o f  
cephalopods.  J e f f e r t s  (1983) r epo r t ed  419 (1.9% o f  t o t a l )  from tows i n  
t h e  C a l i f o r n i a  Current  r eg ion .  It was t h e  e i g h t h  most common cephalopod. 

Family Bo l i t aen idae  
J a p e t e l l a  h e a t h i  

Found throughout  t h e  e a s t e r n  North P a c i f i c  ( J e f f e r t s  19831, Pearcy 
(1965) r e p o r t e d  J .  h e a t h i  accounted f o r  over  3% o f  t h e  t o t a l  c a t c h  
making it t h e  f o u r t h  most abundant cephalopod o f f  Oregon. Number p e r  
hour tow ranged from 0.03 t o  0.21. It was was t h e  second most abundant 
cephalopod (N=170) i n  335 samples taken  120 km o f f  Newport, OR (Pearcy 
e t  a l .  1977).  I n  t h e  C a l i f o r n i a  Current  r eg ion  J. h e a t h i  was second most 
common, comprising 9.2% o f  t h e  cephalopods ( ~ e f  f e r t s 3  1. 

Family Oc topod idae  
Octopus sp.  

S p e c i e s  o f  Octopus a r e  d i f f i c u l t  t o  i d e n t i f y .  Many specimens from 
midwater t r a w l s  a r e  immature and cannot  be i d e n t i f i e d .  Octopods 
comprised about  2% of  cephalopods o f f  Oregon (Pearcy 1965). Pearcy e t  
a l .  (1 977) c o l l e c t e d  38 specimens i n  335 samples from 120 km o f f  
Newport, OR. Octopus occur  a long  t h e  e n t i r e  North P a c i f i c  rim. Many o f  
t h e  specimens examined by ( J e f f e r t s  1983) were j u v e n i l e s .  

Family Vampyroteuthidae 
Vampyroteu t h i s  i n f e r n a l i s  

I n  t h e  e a s t e r n  P a c i f i c ,  t h i s  s p e c i e s  occu r s  from sou the rn  C a l i f o r n i a  
t o  Oregon ( J e f f e r t s  1983).  I t  r ep re sen ted  l e s s  than  one  p e r c e n t  o f  t h e  
t o t a l  cephalopod c a t c h  o f f  Oregon (Pearcy 1965).  J e f f e r t s  (1 983) 
r e p o r t e d  76 i n d i v i d u a l s  caugh t  i n  t h e  C a l i f o r n i a  c u r r e n t  r eg ion .  

2. Reproduction 

Informat ion  on cephalopod r ep roduc t ion  o f  is l ack ing  throughout  t h e  
world,  e s p e c i a l l y  i n  t h e  e a s t e r n  North P a c i f i c .  Most s t u d i e s  i n  t h i s  
r e g i o n  simply d e s c r i b e  s p e c i e s  composi t ion and d i s t r i b u t i o n .  Summaries 
of c a t c h e s  o f  e a r l y  l i f e  s t a g e s  o f  g o n a t i d s  from t h e  North P a c i f i c  have 
provided some d a t a  o n  r ep roduc t ion  o f  t h i s  important  fami ly  (Kubodera 
and J e f f e r t s  1984a) .  The summaries below inc lude  d a t a  from wi th in  CRLA 
and o u t s i d e  it. 



Family Enoploteu t h i d a e  
Abra l iops i s  f  e l i s  

Small A. f e l i s  (C30 mm d o r s a l  mantel l e n g t h  (DML) ) were most - -  
abundant i n  summer o f f  Oregon (Pearcy 1965). During t h e  r e s t  o f  t h e  year  
l a r g e r  an imals  were p r e s e n t ,  sugges t ing  seasona l  breeding.  

Family Gonatidae 
Gonatus be r ry  i 

I n  samples from t h e  e a s t e r n  North P a c i f i c  l a r v a e  were p r e s e n t  from 
May t o  November, and j u v e n i l e s  from May t o  January (Kubodera and 
J e f f e r t s  1984).  Peak l a r v a l  abundance was i n  June and August, and o f  
pos t - la rvae  i n  November. 

Gonatus c a l i f o r n i e n s i s  

Larvae were p r e s e n t  i n  t h e  GRLA i n  March, May and September, and 
pos t - l a rvae  i n  March (Kubodera and Je f  f e r t s  1984). 

Gonatus modokai 

Larvae were p r e s e n t  from l a t e  June through mid-August, and pos t -  
l a r v a e  and j u v e n i l e s  were caught  from March through September (Kubodera 
and J e f f e r t s  1984).  

Gonatus onyx 

Pearcy (1965) assumed t h a t  breeding was n o t  s ea sona l  i n  t h i s  s p e c i e s  
( r e p o r t e d  a s  g. f a b r i c i i ) ,  because s i z e  d i s t r i b u t i o n s  f o r  summer and 
non-summer p e r i o d s  were s i m i l a r .  Larvae a r e  taken  almost  year  round, 
a l though pos t - la rvae  and j u v e n i l e s  may be more abundant l a t e r  i n  t h e  
year  (Kubodera and J e f  f e r t s  1984). Abundance f a l l s  o f f  sha rp ly  i n  
September, and does  n o t  i n c r e a s e  u n t i l  Apr i l .  

Gonatus oregonens is  

Larvae were only  p r e s e n t  i n  t h e  e a s t e r n  North P a c i f i c  i n  December, 
whi le  pos t - l a rvae  were caught  i n  February,  June,  J u l y ,  and August 
(Kubodera and J e f f e r t s  1984). 

Gonatus pyros 

Larvae were i n f r equen t ly  caught ,  and were p r e s e n t  i n  February,  June,  
J u l y ,  and September (Kubodera and J e f  f e r t s  1984 1. Post - la rvae  were 
caught  throughout  t h e  yea r ,  b u t  peaked i n  abundance i n  l a t e  s p r i n g  t o  
l a t e  summer. J u v e n i l e s  were a l s o  p r e s e n t  throughout  t h e  yea r ,  b u t  peak 
abundances were i n  August and November. 

Gonatus sp .  A 

Larvae were p r e s e n t  i n  c a t c h e s  from February through August; pos t -  
l a r v a e  were abundant from June through September ( ~ u b o d e r a  and J e f f e r t s  



1984), sugges t ing  sp r ing  ha tch ing  and growth t o  t h e  pos t - l a rva l  s t a g e  
dur ing  e a r l y  t o  mid-summer . 
Gona t u s  ursabrunae 

Larvae and pos t - la rvae  were c o l l e c t e d  from l a t e  June t o  e a r l y  August 
(Kubodera and J e f f e r t s  1984). 

Gonatopsis b o r e a l i s  

Larvae and pos t - la rvae  were c o l l e c t e d  year  round. Juven i l e s  appeared 
t o  be most abundant i n  mid t o  l a t e  summer, wi th  a p o s s i b l e  second peak 
i n  l a t e  win ter  (Kubodera and J e f f e r t s  1984). Therefore,  t h e  s p e c i e s  
appears  t o  have a prolonged ha tch ing  period.  

Berry t e u t h i s  anonychus 

I n  t h e  e a s t e r n  North P a c i f i c  t h e r e  appear  t o  be two abundance peaks,  
one from Ju ly  through September, and a second from February through 
A p r i l  (Kubodera and J e f f e r t s  1984). Post- larvae a r e  somewhat more 
f r equen t  than l a r v a e  i n  August and September. 

Be r ry t eu th i s  magister  

Larvae were more abundant i n  e a r l y  summer, pos t - la rvae  and j u v e n i l e s  
i n  l a t e  summer (Kubodera and J e f f e r t s  1984). 

3. Growth 

There a r e  no d a t a  on growth r a t e s  of  cephalopods i n  t h e  GRLA. There 
a r e  d a t a  on s i z e  ( d o r s a l  mantle l e n g t h s ) ,  bu t  t he se  can  no t  be used t o  
e s t ima te  growth without  d a t a  on time of  ha tch ing  and age a t  c o l l e c t i o n .  

4 .  Migrations 

Very l i t t l e  is known about  v e r t i c a l  o r  h o r i z o n t a l  migra t ions  o f  
cephalopods, e s p e c i a l l y  i n  the  GRLA. Some n e t  c o l l e c t i o n s  by Pearcy 
( I  965) and Pearcy e t  a l .  (1977) provide  d a t a  f o r  a l im i t ed  number of 
spec ies .  

Family Enoploteuthidae 
Abra l iops i s  f e l i s  

Pearcy (1965) found g r e a t e r  numbers a t  t h e  s u r f a c e  a t  n i g h t  than  
dur ing  t h e  day, and concluded t h i s  s p e c i e s  probably h a s  a d a i l y  v e r t i c a l  
migrat ion.  Pearcy e t  a l .  (1 977) supported t h i s  conclus ion;  most 
specimens occurred a t  300 t o  500 m dur ing  t h e  day, b u t  most were above 
200 m a t  n igh t .  



Family Octopoteuthidae 
Octopoteuth is  d e l e t r o n  

Most specimens were c o l l e c t e d  above 200 m both day and n i g h t ,  
p rovid ing  no evidence f o r  d i e l  v e r t i c a l  migra t ion  i n  t h i s  ~ p e c i e s  
(Pearcy e t  a l .  1977). 

Family Gonatidae 
Gonatus onyx 

Highest c a t c h e s  of  t h i s  s p e c i e s  occurred a t  n i g h t  i n  tows t o  200 m; 
daytime tows had the  l a r g e s t  c a t c h e s  i n  tows t o  500 m (Pearcy e t  a l .  
1977),  sugges t ing  d i e l  v e r t i c a l  migra t ion  i n t o  t h e  upper 200 m a t  n igh t .  
One hundred twenty km o f f  Oregon, most an imals  were above 200 m a t  n i g h t  
while  daytime samples had t h e  g r e a t e s t  number o f  i n d i v i d u a l s  between 300 
and 500 m (Pearcy e t  a l .  1977). 

Gonatus pyros 

There was some evidence o f  d i e l  v e r t i c a l  migra t ion  from 335 samples 
taken 120 km o f f  Newport, OR (Pearcy e t  a l .  1977). The major i ty  of 
c a p t u r e s  were above 300 m a t  n i g h t ,  and between 300 t o  500 m dur ing  t h e  
day. 

Gonatopsis b o r e a l i s  

Pearcy e t  a l .  (1 977) c o l l e c t e d  t h r e e  specimens a t  n i g h t  above 300 m, 
but  dur ing  t h e  day a l l  c a p t u r e s  were between 200 and 500 m, sugges t ing  
d i e l  v e r t i c a l  migra t ion  i n  t h i s  spec i e s .  

Family Chiro t eu th idae  
Chiroteu t h i s  ca lyx  

Pearcy e t  a l .  (1977) found p a r t  o f  t h e  popula t ion  of  t h i s  s p e c i e s  
moved below 200 m dur ing  t h e  day, a l though some remained between 0 and 
100 m. 

Family Cranchi idae  
Taonius pavo 

T. pavo is mesopelagic between 200 and 1000 m (Pearcy 1965). Pearcy - 
e t  a i .  (1977),  found a s l i g h t  i nc rease  i n  abundance i n  t h e  upper 200 m 
du r ing  the n i g h t .  The ma jo r i t y  were below 200 m. 

G a l i t e u t h i s  phy l l u r a  

This  s p e c i e s  only occurred  below 200 m ,  and does n o t  appear t o  
migra te  v e r t i c a l l y  (Pearcy 1965 ). 

Family Bol i taenidae  
Japetella h e a t h i  

Pearcy (1 965) cons idered  t h i s  t o  be a mesopelagic s p e c i e s ,  
i n f r equen t ly  occurr ing  i n  t h e  upper 200 m. Pearcy e t  a l .  (19771, 



however, found a few animals  above 100 m. Some evidence suggested t h a t  
dur ing  t h e  day some i n d i v i d u a l s  move below 400 m. 

Family Octopodidae 
Octopus sp.  

Samples from 120 km o f f  Newport show no s i g n s  of  d i e 1  v e r t i c a l  
migra t ion  (Pearcy e t  a l .  1977). I nd iv idua l s  were p re sen t  between 0 and 
600 m throughout  t h e  day. 

5. Food h a b i t s  

Food h a b i t s  of  cephalopods a r e  e s p e c i a l l y  d i f f i c u l t  t o  s tudy because 
prey is minced by t h e  beak and r a d u l a  be fo re  being swallowed. There has 
been a b s o l u t e l y  no work on t h e  feeding  h a b i t s  o f  cephalopods i n  t h e  GRLA 
and much o f  t he  North P a c i f i c .  The market squid ,  Loligo opa lescens ,  
which h a s  n o t  been caught  i n  t he  GRLA, is t h e  only  squid s p e c i e s  f o r  
which t h e r e  is some information on prey.  

6 .  Commercial e x p l o i t a t i o n  

There p r e s e n t l y  is no commercial ha rves t i ng  of cephalopods i n  t h e  
GRLA (Laevastu and Fiscus  1978). Although t h e r e  appears  t o  be  ample 
biomass o f  cephalopods, t h e r e  is no f i s h e r y .  Loligo opa lescens  is 
harves ted  i n  C a l i f o r n i a  and Oregon, bu t  a l l  t h e  c a t c h e s  come from 
nearshore spawning grounds, none from o f f  t h e  c o n t i n e n t a l  s h e l f .  The 
Japanese h a r v e s t  squ ids  i n  t he  North P a c i f i c ,  us ing  d r i f t  n e t s  and j i g s ,  
bu t  t h e i r  a c t i v i t i e s  do n o t  extend a s  f a r  south  a s  t h e  GRLA. 

B. Relevant  S t u d i e s  Outs ide  t h e  Corda Ridge Lease Area. 

1. D i s t r i b u t i o n  and abundance 

Family Enoplo teu  t h idae  
Abra l iops is  f e l i s  

Larval  Abra l iops i s  were 0 t o  120 i n d i v i d u a l s  per  103m3 between 35O 
and 40° N (Okutani and McGowan 1969). Larval  abundance i n  1954 between 
Apr i l  and December g radua l ly  increased  u n t i l  June and J u l y ,  then 
decreased wi th  t h e  approach of  autumn. Larvae were most abundant i n  May 
through August (Okutani and McGowan 1969). 



Family Gonat idae  
Gonatus berry  i 

Kubodera and J e f f e r t s  ( 1  984) found <0.05 t o  <0.15 ind iv idua l s  per  
1031113 i n  the  region nor th  o f  t h e  GRLA. Length were from < I 0  mm DML t o  
>20 mm. 

Gonatus modokai 

Ind iv idua l s  10 t o  20 mm d o r s a l  mantle length  (DML) were 0.05 t o  0.15 
per l03m3 t o  t h e  nor th  of  t h e  GRLA (Kubodera and J e f f e r t s  1984). 

Gonatus onyx 

G. onyx was more abundant t o  t h e  h o r t h  o f  t h e  GRLA (<0.05 t o  >0.50 
per  i 0 3 K t h a n  t o  the  south  (c0.05 t o  <0.30 per 103m3), both i n  d e n s i t y  
and number of samples conta ining t h i s  s p e c i e s  (Kubodera and J e f f e r t s  
1984). None < 10 m a  DML were found south o f  t h e  region.  

Gonatus pyros 

Kubodera and J e f f e r t s  (1984) repor ted  no ca tches  of  t h i s  s p e c i e s  t o  . 

the  south of the  GRLA. To the  nor th ,  i n d i v i d u a l s  > I 0  mm DML ranged i n  
abundance from <0.05 t o  >0.50 per 1031113. None a1 0 mm DML were found i n  
the  a r e a  t o  t h e  nor th .  

Gonatus sp. A 

To t h e  nor th  of t h e  GRLA, ind iv idua l s  < 10 mm DML were from <0.05 t o  
<0.30 per 103m3. Animals 10 t o  18 mm DML reached x0.15 per 1 03m3 
(Kubodera and J e f f e r t s  1984). 

Conatopsis b o r e a l i s  

G. b o r e a l i s  occurred o f t e n  t o  t h e  nor th  o f  t h e  GRLA, and r e l a t i v e l y  
r a r e i y  t o  the  south.  I n  both reg ions ,  it numbered between < 0.05 and 
<0.30 per 103m3. 

Berry t e u t h i s  anonychus 

Th i s  s p e c i e s  d i d  no t  occur south  o f  t h e  GRLA. To t h e  nor th ,  
abundance was <0.05 t o  0.15 per  103m3 (Kubodera and J e f f e r t s  1984). 

Berry t e u t h i s  magister  

B. magister  occurs  both nor th  and south (more o f t e n  t o  t h e  n o r t h )  of 
t h e  GRLA i n  abundance3 from ~ 0 . 0 5  t o  0.30 per 103m3 (Kubodera and 
J e f f e r t s  1984). 

Family Ommastrephidae 
Ommastrephes ba r t rami i  

An experimental  f i s h e r y  t o  t h e  nor th  o f  t h e  GRLA h a s  produced 
e s t i m a t e s  of the  - 0. b a r t r a m i i  popula t ion based on c a t c h  p e r  u n i t  e f f o r t  



(CPUE)  d a t a  (Robinson and Jamieson 1984).  D r i f t  g i l l  n e t s  f i s h e d  between 
J u l y  and August 1983, caught  51.9 t o  646.3 kg squid  p e r  km o f  n e t ,  o r  
6.65 t o  86.17 kg/km/hr. Th i s  s p e c i e s  composed 56.8% o f  t h e  squ id  c a t c h  
i n  t h e  g i l l  n e t s ,  wi th  a mean CPUE o f  339.2 kg squid/km and 39.68 kg 
squid/km/hr. 

Family Cranchi i d a e  
Hel iocranchia  p f e f f e r i  

Larvae o f  t h i s  s p e c i e s  were cap tu red  a t  on ly  one s t a t i o n  sou th  o f  
t he  GRLA ( ~ k u t a n i  and McGowan 1969). 

2. Reproduct ion 

Family Onycho t e u t h i d a e  
Onychoteuthis  b o r e a l i  j aponicus  

Mercer and Bucy (1 983) examined 272 males and 183 females  c o l l e c t e d  
n o r t h  o f  t h e  GRLA. Sperm packe t s  were developing i n  males du r ing  l a t e  
Ju ly ,  a l t hough  o t h e r  s i g n s  o f  s exua l  ma tu ra t i on  were n o t  e v i d e n t  i n  l a t e  
August and e a r l y  September. Sexual  ma tu r i t y  occurred  a t  250 t o  280 ma 
DML. Spawning may occur  i n  e a r l y  t o  mid-winter and ha t ch ing  i n  mid t o  
l a t e -win t e r .  Matur i ty  of NE P a c i f i c  2. b o r e a l i  j apon icus  occurs  
approximately one t o  two months l a t e r  than  o f f  t h e  c o a s t  of  Japan.  

Family Cranchi idae  
Hel iocranchia  p f e f  f e r i  

The few d a t a  concerning l a r v a l  abundance sou th  o f  t h e  CRLA seem t o  
i n d i c a t e  spawning i n  s p r i n g  and summer (Okutani  and McCowan 1969). 

3. Growth 

0. b o r e a l i j a p o n i c u s  is t h e  only  s p e c i e s  f o r  which t h e r e  a r e  growth 
d a t a - ( ~ e r c e r  and Bucy 1983 1. Nothing which would supplement t h e  meager 
d a t a  c o l l e c t e d  w i t h i n  t h e  r eg ion  is known r e g a r d i n g  t h e  growth o f  
cephalopods o u t s i d e  t h e  GRLA. 

Family Onychoteuthidae 
Onychoteuthis  b o r e a l i j a p o n i c u s  

Mercer and Bucy (1983) r epo r t ed  growth o f  one s i z e  group i n  mean DML 
from 92 mm i n  mid-May t o  176 mm i n  late-August ,  r e p r e s e n t i n g  a growth 
r a t e  o f  approximately 2 cm DML p e r  month. T h i s  co r r e sponds  w e l l  w i th  
d a t a  de r ived  from squ ids  i n  t h e  nor thwes tern  P a c i f i c  (Mercer and Bucy 
1983).  

4. Mig ra t ions  

Lack of  adequate samples a l l o w s  few conc lus ions  r ega rd ing  v e r t i c a l  
o r  h o r i z o n t a l  mig ra t ions .  



Family Onycho t e u t h i d a e  
Onychoteuthis b o r e l i  japonicus  

Mercer and Bucy (1983) suggested t h a t  t h i s  s p e c i e s  may migrate nor th  
p a s t  Washington t o  spawn. 

5. Food habits 

Family Ommastrephidae 
Ommastre~hes b a r t r a m i i  

Twelve specimens were examined f o r  feeding h a b i t s .  These s q u i d s  f e d  
on t h e i r  own s p e c i e s  (66%) ,  o t h e r  squid and some f i s h e s  (17%) ,  and 17% 
had emp t y  stomachs (Robinson and Jamieson 1 984 ) . 

Loligo opalescens  is t h e  only s p e c i e s  o f  squid taken i n  s i z a b l e  
numbers commercially. Catches have f l u c t u a t e d  from 25.8 t o  1904.1 X 103 - 

kg/yr i n  C a l i f o r n i a  (Dewees and P r i c e  1982). S ince  1982 a f i s h e r y  f o r  
t h i s  s p e c i e s  has developed o f f  Oregon. Landings have been 51,363, 
135,000, 430,454, and 795,454 kg/year,  1982 t o  d a t e  (R. S t a r r ,  Oregon 
Department Fish  and Wi ld l i f e ,  pe r s .  comm.). L. opalescens ,  however, does 
no t  appear t o  l i v e  i n  the  GRLA, bu t  over t h e c o n t i n e n t a l  s h e l f .  
Dosidicus g i g a s  h a s  become t h e  t a r g e t  o f  a f i s h e r y  i n  southern  
C a l i f o r n i a  and Mexico, but  i ts range does  no t  extend nor th  i n t o  t h e  GRLA 
(Dewees and P r i c e  1982). 

There have been few s u c c e s s f u l  ven tu res  i n t o  f u l l  commercial 
h a r v e s t i n g  of  s p e c i e s  occurr ing i n  the  GRLA. Some r e c e n t  experimental  
f i s h e r i e s  have been t r i e d  nor th  o f  t h e  GRLA o f f  Washington and B r i t i s h  
Columbia (Bernard 1981, Mercer and Bucy 1983, Robison and Jamieson 1984, 
Sloan 1984). I n t e r e s t  i n  developing cephalopod f i s h e r i e s  i n  t h i s  a r e a  is 
keen, a l though a f i s h e r y  h a s  no t  begun. 

Family Onychoteu th idae  
Onvcho t e u t h i s  b o r e a l i  i a ~ o n i c u s  

Experimental j igg ing  o f f  t h e  c o a s t  of  Washington between May and 
September 1981 caught  1259 0. b o r e a l i j a p o n i c u s  i n  107.6 h r s  f i s h i n g  
(Mercer and Bucy 1983). 0nyZho t e u t h i s  b o r e a l i  japonicus  was on ly  
encountered on f o u r  n i g h t s  o f f  Vancouver I s l and  during J u l y  and August 
1983 (Sloan 1984). Catches ranged from 1.5 t o  6.2 kg, wi th  a 
corresponding e f f o r t  o f  99 and 210 man and machine hours  per  s t a t i o n .  

Family Ommastrephidae 
Ommastrephes b a r t r a m i i  

I n  t h e  o f f s h o r e  waters  of  t h e  e a s t e r n  North P a c i f i c  0. b a r t r a m i i  h a s  
r ece ived  the  most a t t e n t i o n  regarding f i s h e r y  developrnenE. Only two were 
caught i n  107.6 h r s  of squid j igg ing  o f f  Washington i n  1981 (Mercer and 



Bucy 1983). The s p e c i e s  was much more abundant o f f  Vancouver I s l a n d ,  
where c a t c h e s  ranged from 516 t o  22905 kg i n  g i l l  n e t s ,  and 0 t o  95 kg 
i n  j i g s  (S loan  1984). Catch p e r  u n i t  e f f o r t  f o r  g i l l  n e t s  ranged from 
2.6 t o  86.7 kg/km/hr; f o r  j igg ing ,  CPUE ranged from 0 t o  10.75 kg 
squid /hr .  Drift n e t s  f i s h e d  f o r  t h i s  s p e c i e s  o f f  Vancouver I s l and  
between J u l y  and August 1983 and caught  130 t o  3214 kg p e r  day (Robinson 
and Jamieson 1984). CPUE e s t i m a t e s  were 6.65 t o  86.17 kg squid/km/hr. 

C. Gaps In The Data 

Cephalopods, more than  any o t h e r  nek ton ic  group,  a r e  poor ly  known. 
Thei r  e x c e l l e n t  eye s i g h t  and h igh  swimming speeds  make them d i f f i c u l t  
t o  c a p t u r e  i n  n e t s .  Much o f  what we know i n  t he  CRLA comes from small 
midwater t r a w l s  samples, which p r imar i l y  c a t c h  small a d u l t s  o r  l a r v a e .  
E f f e c t i v e  c a p t u r e  o f  l a r g e ,  f a s t  swimming a d u l t s ,  r e q u i r e s  a l a r g e  n e t  
f i s h e d  a t  g r e a t e r  speeds  through t h e  e n t i r e  water  column. This  is both 
c o s t l y  and time consuming. 

For some s p e c i e s  a l i t t l e  information is a v a i l a b l e  r ega rd ing  t h e i r  
d i s t r i b u t i o n  and abundance. For most s p e c i e s ,  however, t h e r e  a r e  on ly  
r e c o r d s  o f  occurrence  and very  l i t t l e  e l s e .  Because l a r v a e  a r e  more 
e a s i l y  cap tu red ,  t h e r e  is some d a t a  on r ep roduc t ion  (e.g. spawning 
t imes ) .  For t h e  r e s t  o f  t h e  parameters  d i s cus sed  h e r e ,  however, 
v i r t u a l l y  nothing is known. 

The most important  d a t a  r equ i r ed  f o r  t h e  CRLA is t h a t  o f  abundance 
and d i s t r i b u t i o n  o f  cephalopods i n  t h e  water column over  t h e  r i d g e .  
These d a t a  a r e  needed t o  a s s e s s  whatever p o t e n t i a l  a f f e c t s  e x p l o r a t i o n  
may have on t h e  popula t ions .  Subsequent s t u d i e s  should then  examine t h e  
r ep roduc t ion ,  growth, movements, and feeding  h a b i t s  o f  t h e s e  s p e c i e s .  



111. FISHES 

A.  S t u d i e s  With in  The Corda Ridge Lease Area. 

The l e a s e  a r e a  b e g i n s  approximate ly  40 t o  75 km o f f s h o r e .  The 
d i s t a n c e  from s h o r e  h a s  l i m i t e d  t h e  number of  s t u d i e s  o f  f i s h e s  i n  t h e  
r e g i o n  and t h e  g r e a t  dep th  o f  t h e  water h a s  imposed d i f f i c u l t i e s  i n  
sampling t h e  wa te r  column. Sampling demersa l  and e p i b e n t h i c  f i s h e s  is 
e s p e c i a l l y  d i f f i c u l t .  Many r e g i o n a l  s t u d i e s  have  begun o r  ended i n  t h e  
a r e a  and i t  h a s  t h e r e f o r e  been p e r i p h e r a l  t o  most. C a l i f o r n i a  
Coopera t ive  Oceanic F i s h e r i e s  I n v e s t i g a t i o n s  (calCOF1) h a s  provided  a 
weal th  o f  i n fo rma t ion  on i ch thyop lank ton  i n  C a l i f o r n i a ,  b u t  t h e s e  
s t u d i e s  s topped  a t  t h e  Cal i forn ia-Oregon border .  S t u d i e s  by S.L. 
Richardson and c o l l e a g u e s  a t  Oregon S t a t e  U n i v e r s i t y  have provided  much 
of t h e  i n fo rma t ion  on l a r v a e  o f f  t h e  c o a s t  o f  Oregon. Many o f  t h e  
s t u d i e s  d e a l i n g  wi th  a d u l t  f i s h e s  i n  t h i s  r e g i o n  have been c a r r i e d  o u t  
by Wil l iam G. Pearcy ,  David L. S t e i n ,  t h e i r  c o l l e a g u e s ,  and s t u d e n t s  a t  
Oregon S t a t e  U n i v e r s i t y .  Although a g r e a t  d e a l  is known abou t  t h e  
environment  and fauna  on t h e  c o n t i n e n t a l  s h e l f ,  t h e  w a t e r s  a t  g r e a t  
d e p t h s  and d i s t a n c e  from s h o r e  a r e  r a r e l y  i n v e s t i g a t e d .  There a r e  few 
pub l i shed  a c c o u n t s  o f  t h e  f i s h  fauna  i n h a b i t i n g  t h e  a b y s s a l  a r e a s  o f  t h e  
P a c i f i c  Ocean (Pearcy  e t  a l .  1982) .  The re fo re ,  t h e  f i s h e s  w i t h i n  t h e  
Gorda Ridge l e a s e  a r e a  and su r round ing  w a t e r s  a r e  compara t ive ly  poor ly  
known. 

1 .  D i s t r i b u t i o n  and  abundance 

There have been few s y s t e m a t i c  c o l l e c t i o n s  o f  f i s h e s  i n  t h i s  a r e a .  
The re fo re ,  abundance e s t i m a t e s  f o r  t h e  v a r i o u s  f i s h  s p e c i e s  o c c u r r i n g  i n  
t h e  l e a s e  a r e a  a r e  l i m i t e d .  Most p o p u l a t i o n  s t u d i e s  concern  deep wa te r  
s p e c i e s  caugh t  i n  midwater t r a w l s ,  o r  commercial ly impor t an t  a l b a c o r e  
which a r e  caught  t r o l l i n g .  The fo l lowing  d i s c u s s i o n  i n c l u d e s  o n l y  t h o s e  
s p e c i e s  f o r  which in fo rma t ion  e x i s t s  on  p o p u l a t i o n  abundance o r  d e n s i t y  
w i t h i n  t h e  l e a s e  a r e a .  For  f i s h  s p e c i e s  which occur  i n  Table  3 ,  b u t  a r e  
n o t  i nc luded  i n  t h e  d i s c u s s i o n ,  t h e r e  a r e  no d a t a  on d e n s i t y  o r  
p o p u l a t i o n  s i z e .  D i s t r i b u t i o n a l  d a t a  a r e  from Eschmeyer e t  a l .  (19831,  
u n l e s s  s t a t e d  o the rwi se .  

Family Petromyzontidae 
Lampetra t r i d e n t a t a  

T h i s  s p e c i e s  r a n g e s  from Japan  and t h e  Bering Sea s o u t h  t o  c e n t r a l  
Baja. 

Family Chimaeridae 
Hydrolagus c o l l i e i  

T h i s  s p e c i e s  is found from s o u t h e a s t  Alaska t o  Baja and n o r t h e r n  
Gulf o f  C a l i f o r n i a .  It is common between B r i t i s h  Columbia and n o r t h e r n  
C a l i f o r n i a ,  and h a s  been r ecove red  from 913 m dep th .  



Table  3. L i s t  o f  s p e c i e s  and common names o f  f i s h e s  which a r e  known o r  
expec ted  t o  occu r  i n  t h e  GRLA. S p e c i e s  a r e  l i s t e d  i f  they  have been 
c o l l e c t e d  o r  observed  i n  t h e  l e a s e  a r e a ,  o r  i f  t h e i r  known d i s t r i b u t i o n  
o v e r l a p s  t h e  r eg ion .  The f a m i l i e s  and s p e c i e s  a r e  l i s t e d  i n  t h e  o r d e r  a s  
g iven  by Nelson (1984) .  Common names a r e  t aken  from Robins e t  a l .  
(19801,  Hart (19731,  and M i l l e r  and Lea (1972) .  S p e c i e s  which occu r  i n  
t h e  l e a s e  a r e a  only  a s  l a r v a e ,  t h e  a d u l t s  o c c u r r i n g  on  t h e  s h e l f ,  a r e  
marked wi th  a n  a s t e r i s k  ( * I .  

S p e c i e s  Common Name 

Petromyzontidae 
L a m ~ e t r a  tr i d e n t a t a  

Chimaer i d a e  
Hydrolagus c o l l i e i  

Hexanchidae 
Hexanchus g r i s e u s  
Notorhynchus rnaculatus 

Lamn i d a e  
Alop i a s  v u l p i n u s  
Carcharodon c a r c h a r  i a s  
Ce to rh inus  maximus 
I s u r u s  oxyr inchus  

S c y l i o r h i n i d a e  
A p r i s t u r u s  brunneus 

Carchar  i n i d a e  
Galeorh inus  zyop te rus  
P r ionace  g l a u c a  

Squa l idae  
Somniosus p a c i f  i c u s  
Squalus  a c a n t h i a s  

Ra j i d a e  
B a t h r a j a  a b y s s i c o l a  
B a t h y r a j a  s p i n o s i s s i m a  
Ba thy ra j a  k i n c a i d i  
Ba thy ra j a  t r a c h u r a  
Raja b i n o c u l a t a  
Raja i n o r n a t a  
Raja r h i n a  
Raja s t e l l u l a t a  

P a c i f i c  lamprey 

s p o t t e d  r a t f  i s h  

s i x g i l l  sha rk  
seveng ill sha rk  

t h r e s h e r  sha rk  
wh i t e  s h a r k  
basking sha rk  
s h o r t f  i n  mako 

brown c a t  s h a r k  

soupf i n  sha rk  
b lue  sha rk  

P a c i f i c  s l e e p e r  sha rk  
sp iny  d o g f i s h  

deepsea s k a t e  

sandpaper  s k a t e  
r o u g h t a i l  s k a t e  
b i g  s k a t e  
C a l i f o r n i a  s k a t e  
longnose  s k a t e  
s t a r r y  s k a t e  



Notacanthidae 
Notacanthus chemni t z i i  
Polyacanthonotus c h a l l e n g e r i  

Nemichthy idae  
Avocett ina i n f a n s  
Nemichthy s l a r s e n i  
Nemichthys scolopaceus 

Cyematidae 
Cyema atrum -- 

Serrivomeridae 
Serrivomer ? s e c t o r  

Saccopharyng idae  
Saccopharynx sp.  

Engraulidae 
Engraul is  mordax* 

Argent in idae  
Nansenia candida 
Argentina s i a l i s  

Ba thy l a g  idae  
Bathylagus berycoides 
Bathylagus m i l l e r i  
Bathylagus ocho tens i s  
Bathylagus pac i f  i c u s  
Bathylagus wese t h i  
Bathylagus s t i l b i u s  

Op is thoproc t idae  
Bathylychnops e x i l i s  
Dolichopteryx longipes  
Macrop inna microstoma 

Alepocephalidae 
Alepocephalus tenebrosus  
B e l l o c i a  a l v i f r o n s  
Bathylaco n i g r i c a n s  
Conocara salmoneum 
Lep toch i l i ch thys  a g a s s i z i  
Nemabathyroctes b i f u r c a t a  

s l e n d e r  sn ipe  e e l  

nor the rn  anchovy 

"b lue th roa t  a r g e n t i n e  
* P a c i f i c  a r g e n t i n e  

* s t o u t  blacksmelt  
*eared blacksmelt  
*s lender  b lacksmel t  

C a l i f o r n i a  smoothtongue 

brownsnout spookf i s h  
b a r r e l e y e  

C a l i f o r n i a  s l i ckhead  

S e a r s  i idae  
Hol tbrynia  sp .  
Maul is ia  sp.  
Mi ro r ic tus  taning i 
P e l l i s o l u s  sp .  
Sagamichthys a b e i  - 



Salmonidae 
Oncorhynchus gorbuscha 
Oncorhynchus k e t a  - 
Oncorhynchus k i s u t c h  
Oncorhynchus nerka 
Oncorhynzhus tshawytscha 
Salmo ga i r d n e r  i 

Gonostomat i dae  
Cyclothone a c c l i n i d e n s  
Cyclothone a l b a  
Cyclothone a t r a r i a  
Cyclothone microdon 
Cyclothone p a l l i d a  

- 

Cyclothone pseudopa l l i da  
Cyclothone s i g n a t a  
Danaphos o c u l a t u s  
Gonostoma a t l a n t i c u m  

S te rnop tych idae  
Argyropelecus 
Argyropelecus 

a f  f i n i s  
hemigymnus 
s l a d e n i  

Argyropelecus lychnus 
S t e rnop tyx  diaphana 
S. obscura  - 

Chaul iodont idae  
Chauliodus macouni 

Astrones t h i d a e  
Borostomias panamens is 
Rhad i n e s t h e s  ?dec imus 

Melanostomiidae 
Bathophi lus  f leming i 
Eustomias sp .  A 
Leptostomias g l a d i a t o r ?  
Melanostomais b i s e r i a t u s  
Opostomias m i t s u i i  
Photonec tes  m a r g a r i t a  
Tactostoma macropus 

Malacos te idae  
Ar i s to s tomias  s c i n t i l l a n s  

I d i a c a n t h i d a e  
Id i a c a n t h u s  an t ros tomus  

Scopelarch idae  
Ben tha lbe l l a  d e n t a t a  
Ben tha lbe l l a  l i n g u i d e n s  

pink salmon 
chum salmon 
coho salmon 
sockeye salmon 
chinook salmon 
rainbow t r o u t  

ben t too th  b r i s t l emou th  

v e i l e d  anglemouth 

bigeye l i g h t f i s h  

s l e n d e r  h a t c h e t f  i s h  
spu r r ed  h a t c h e t f  i s h  
s i l v e r y  h a t c h e t f  i s h  
s i l v e r  h a t c h e t f  i s h  

P a c i f i c  v i p e r f  i s h  

h ighf  i n  dragonf i s h  

longf  i n  dragonf i sh  

no r the rn  pea r l eye  



Notosudidae 
Scope losau rus  h a r r y i  

Synodont i d a e  
Bathysaurus  m o l l i s  

Pa ra l ep  i d i d a e  
Les t id ium r i n g e n s  
N o t o l e p i s  r i s s o i  
P a r a l e p i s  a t l a n t i c a  

Ano top te r idae  
Anotop t e r u s  pharao  

Alep i s a u r  i d a e  
Alep i s a u r u s  f e r o x  

Neoscopel i d a e  
Scopelengys tr ist is 

My c t o p h i d a e  
Ce ra toscope lus  townsendi 
Diaphus ? f u l g e n s  
Diaphus mic ropunc ta tu s  
Diaphus r a f i n e s q u i i  form R-1 
Diaphus r a f i n e s q u i i  form R-2 
Diaphus t h e t a  
Dorsadena yaquinae  
E l e c t r o n a  r i s s o  
Lampadena urophaos 
Lampanyctus f e r n a e  
Lampanyctus j o r d a n i  
Lampanyctus r e g a l i s  
Lampanyctus r i t t e r i  
Lamannyctus sp .  B 
Notoscopelus r e s p l e n d e n s  

Taan ing ich thys  pauro lychnus  
T a r l e t o n b e a n i a  c r e n u l a r i s  
T a r l e t o n b e a n i a  t a y l o r i  
T rophor tu rus  mexicanus 

Mor i d a e  
Antimora micro lep  is 

s c a l y  paperbone 

s l e n d e r  b a r r a c u d i n a  

d u c k b i l l  ba r r acud ina  

dagger  t o o t h  

longnose  l a n c e t f i s h  

C a l i f o r n i a  h e a d l i g h t f  i s h  

p i n p o i n t  lampf i s h  
broadf i n  lampf i s h  

patchwork lampf i s h  

f l a s h l i g h t f  i s h  

n o r t h e r n  l ampf i sh  

C a l i f o r n i a  l a n t e r n f  i s h  

b l u e  l a n t e r n f  i s h  

f i n e s c a l e  c o d l i n g  

Melanonidae 
Melanonus zugmayeri 



Merlucc i i d a e  
Merluccius  p roduc tus  

Macrour i d a e  
A l b a t r o s s i a  p e c t o r a l i s  
Coryphaenoides a c r o l e p i s  
Coryphaenoides armatus  
Coryphaenoides c i n e r e u s  
Coryphaenoides f i l i f e r  
Coryphaenoides l e p t o l e p i s  
Coryphaenoides yaquinae 
Nezumia s t e l g i d o l e p i s  

Ophidi i d a e  
Bassozetus  sp .  A 
Dic ro lene  f i l a m e n t o s a  
S p e c t r u n c u l u s  g r a n d i s  

Aphyon i d a e  
Barathronus p a c i f  i c u s  
Sciadonus p e d i c e l l a r i s  

C e r a t i i d a e  
C e r a t i a s  h o l b o l l i  
Cryp topsaras  c o u e s i  

One i r o d  i d a e  

Chaenophryne melanorhabdus 
Dolop i c h t h y s  long i c o r n i s  
Lep tacan th ich thys  g r a c  i l i s p i n i s  
Oneirodes  bulbosus  
Oneirodes  thompsoni 

Exocoet idae 
Cypselurus  c a l i f o r n i c u s  

Scomberesoc i d a e  
C o l o l a b i s  s a i r a  

Lampr i d a e  
Lampris g u t t a t u s  

T r a c h i p t e r i d a e  
T r a c h i p t e r u s  a l t i v e l i s  

Anoplogas t r idae  
Anoplogaster  c o r n u t a  

Melamphaidae 
Melamphaes l u g u b r i s  
Melamphaes pa rvus  
Poromitra  c r a s s i c e p s  

P a c i f i c  hake 

p e c t o r a l  r a t t a i l  
roughsca le  r a t t a i l  

f i l a m e n t e d  r a t t a i l  

C a l i f o r n i a  r a t t a i l  

warted s e a d e v i l  

C a l i f o r n i a  f l y  ingf  i s h  

P a c i f i c  s a u r y  

opah 

king-of -the-salmon 

highsnout  melamphid 

c r e s t e d  melamphid 



Scopeloberyx nyc t e r  i nus  
Scopelogadus mizolep is  

Rondele t i idae  
Rondelet ia  l o r i c a t a  

Cetomimidae 
?Cetomimus sp.  
Cetostomus sp .  
D i  t r op i ch thys  s t o r e r i  
Gyrinomimus sp .  

Scorpaenidae 
Sebas t e s  a l e u t i a n u s *  
Sebas t e s  a l u t u s *  
Sebas tes  babcocki* 

Sebas t e s  helvomaculatus* 
Sebas t e s  ruberrimus* 
Sebas t e s  s ax i co l a*  
Sebas to lobus  a l a scanus  
Sebas to lobus  a l t i v e l i s  

Anoplopomatidae 
Anoplopoma f imbr i a  

Cot t idae  
Z e s t i c e l u s  profundorum 

Psychrolu t idae  
Psychro lu tes  p h r i c t u s  

Agonidae 
Bathyagonus n i g r i p i n n i s  

Cyclopter idae  (L ipa r idae )  
Acan tho l ipa r i s  caecus  
Acan tho l ipa r i s  o p e r c u l a r i s  
Careproc tus  cypse lurus  
Careproc tus  f i lamentosus  
Careproc tus  g i l b e r t i  
Careproc tus  l o n g i f i l i s  
Careproc tus  melanurus 
Careproc tus  m i c r ~ s t o m u s  
Careproc tus  oregonens is  
Careproctus ovigerum 
Elassodiscus  cypse lurus  
N e c t o l i p a r i s  pe l ag i cus  
Odon to l ipa r i s  fe rox  
Osteodiscus ca scad iae  
P a r a l i p a r i s  cephalus  

twospine mizolep is 

rougheye r o c k f i s h  
P a c i f i c  ocean perch 
redbanded r o c k f i s h  
darkblotched rock f i sh  
s p l i t n o s e  r o c k f i s h  
y e l l o w t a i l  r o c k f i s h  
ro se tho rn  r o c k f i s h  
yelloweye r o c k f i s h  
s t r i p e t a i l  r o c k f i s h  
s h o r t s p  i ne  thornyhead 
longspine thornyhead 

sab l e f  i s h  

f labby s c u l p i n  

b l ack f in  poacher 

b l a c k t a i l  s n a i l f  i s h  

a b y s s a l  s n a i l f  i s h  

tadpole  s n a i l f  i s h  

P a r a l i ~ a r i s  dac tv losus  



Paraliparis 
Paraliparis 
Paraliparis 
Para1 ipar is 
Paraliparis 
Paraliparis 
Paraliparis 

deani 
latifrons 
megalopus 
me lanobranchus 
mento 
pauc idens 
pectoralis 

Paraliparis rosaceus 
Paraliparis ulochir 
Parali~aris attenuatus . - 

Paraliparis barbulifer 
Rhinoliparis attenuatus 

Percichthy idae 
Howella brodiei 

Apogon idae 
Rhectogramma sherborni 

Carang idae 
Seriola dorsalis 
Trachurus symmetricus 

Bramidae 
Brama japonica 
Taractes asper 

Car ist i idae 
Caristius macropus 

Scorp id idae 
Medialuna californiensis 

Pentacero t idae 
Pentaceros richardsoni 

Zoarc idae 
Bothrocara brunneum 
Bothrocara molle 
Bothrocara pusillum 
Bothrocara remigerum 
Derepodichthys alep idotus 
Embryx crotal inus 
~ycenchelys camchat ica 
Lycenchelys jordani 
Lycenchelys sp. A 
Cycenchelys sp. B' 
Lycenchelys sp. C 
Lycenchelys sp. D 
Lycenchelys sp. E 
Lycodapus dermatinus 
Lycodapus endemoscotus 
Lycodapus fierasfer 
Lycodapus mandibularis 

prickly snailf ish 

yellowtail 
jack mackerel 

Pacific pomfret 
rough pomfret 

half-moon 

pelagic armorhead 

twoline eelpout 
soft eelpout 

flatcheek eelpout 

shortjaw eelpout 

blac kmouth eelpout 
pallid eelpout 



Lycodapus pachysoma 
Lycodes brevipes  
Lycodes d i a p t e r u s  
Lycodes sp .  A 
Lycodopsis p a c i f i c a  
Lyconema barbatum 
Maynea bu lb i ceps  
Melanos tigma pamme l a s  
T a r a n e t z e l l a  lycoderma 

Zapror idae  
Zaprora s i l e n u s  

Chiasmodontidae 
Dysalotus o l i gosco lus  
Kali  ?normani 

I c o s t e i d a e  
I c o s t e u s  aenigmaticus 

T r i c h i u r i d a e  
Aphanopus carbo  
Benthodesrnus e longa tus  

Scombr idae  
Thunnus a la lunga  

Luvar idae  
Luvarus i m p e r i a l i s  

Stromateidae 
I c i c h t h y s  l ock ing ton i  
P e p r i l u s  s imi l l imus  
Tetragonurus c u v i e r i  

Both i dae  
C i  t h a r i c h t h y s  sord idus*  
C i t h a r i c h t h y s  stigmaeus* 

Pleuronec t  i dae  
Atheres thes  s tomias* 
Embassichthys bathybius 
Glyptocephalus zachi rus*  
Hippoglossus s t e n o l e p i s *  
Lyopset ta  e x i l i s *  
Microstomus pac i f i cus*  
Parophrys ve tu lus*  

s h o r t f i n  ee lpou t  
b lack  ee lpou t  

b lackbel ly  ee lpou t  
bearded ee lpou t  

midwater ee lpou t  

r ag f  i s h  

b lack  scabbardf  i sh  

a lbaco re  

medusaf i s h  
P a c i f i c  pompano 
smalleye s q u a r e t a i l  

P a c i f i c  sanddab 
speckled sanddab 

arrowtooth f lounder  
deepsea s o l e  
r e x  s o l e  
P a c i f i c  h a l i b u t  
s l e n d e r  s o l e  
Dover s o l e  
English s o l e  

Mol i dae  
Mola mola -- ocean sun f i sh  



Family Hexanchidae 
Hexanchus g r  i s e u s  

The s i x g i l l  sha rk  is found i n  a l l  t empera te  w a t e r s  of  t h e  world,  and 
i n  t h e  n o r t h  P a c i f i c  r a n g e s  from t h e  A leu t i an  I s l a n d s  t o  n o r t h e r n  Baja.  

Notorhynchus macula tus  

The s e v e n g i l l  shark  is most commonly found o f f  c e n t r a l  C a l i f o r n i a ,  
b u t  r a n g e s  from n o r t h e r n  B r i t i s h  Columbia t o  Gulf o f  C a l i f o r n i a .  

Family Lamnidae 
Alop i a s  vu lp  i n u s  

T h i s  s p e c i e s  is found worldwide i n  warm s e a s ,  and i n  t h e  North 
P a c i f i c  is  found from B r i t i s h  Columbia t o  C h i l e .  Adul t s  a r e  u s u a l l y  
o f f s h o r e  and e p i p e l a g i c ,  whi le  t h e  young a r e  found nea r sho re  and i n  
bays. 

Carcharodon c a r c h a r  i a s  

The wh i t e  sha rk  is found from Gulf of  Alaska t o  Gulf of  C a l i f o r n i a ,  
and a p p e a r s  t o  a s s o c i a t e  wi th  i s l a n d s  w i th  s e a l s  and s e a  l i o n s .  

Ce to rh inus  maximus 

The range  of  t h i s  s p e c i e s  e x t e n d s  from Aleu t i an  I s l a n d s  and Gulf of  
Alaska t o  Gulf o f  C a l i f o r n i a  and Ch i l e .  Gene ra l ly  c o a s t a l  and 
ep i p e l a g i c  . 
I s u r u s  oxyr inchus  

Range ex t ends  from Oregon t o  Gulf  o f  C a l i f o r n i a ,  a l t hough  it is 
thought  t o  be  r a r e  n o r t h  of  s o u t h e r n  C a l i f o r n i a .  Found nea r sho re  and i n  
t h e  ep  i p e l a g i c  zone. 

Family S c y l i o r h i n i d a e  
Apr is t u r u s  brunneus 

The brown c a t  sha rk  is found from s o u t h e a s t  Alaska t o  n o r t h e r n  Ba ja ,  
and i n  deep water  t o  1189 m. 

Family Ca rcha r in idae  
Galeorh inus  zyop te rus  

The soupf in  shark is g e n e r a l l y  known from n o r t h e r n  B r i t i s h  Columbia 
t o  c e n t r a l  Baja ,  Peru and Ch i l e .  It may i n h a b i t  o f f s h o r e  w a t e r s  t o  a 
depth  o f  411 m. 

P r ionace  g l a u c a  

I n  t h e  North P a c i f i c  t h i s  s p e c i e s  is known from Gulf o f  Alaska t o  
C h i l e .  Blue s h a r k s  c a n  be found most ly o f f  s h o r e  and n e a r  t h e  s u r f a c e .  



Family Squa l idae  
Somniosus p a c i f i c u s  

T h i s  s p e c i e s  h a s  been caught  a s  deep a s  2000 m ,  and is found from 
Japan  and t h e  Bering Sea t o  Baja. 

Squalus  a c a n t h i a s  

The sp iny  d o g f i s h  is d i s t r i b u t e d  from Alaska t o  c e n t r a l  Baja ,  and is 
thought  t o  be most ly c o a s t a l .  

Family Ra j i d a e  
Ba thy ra j a  a b y s s i c o l a  

T h i s  r a r e  deepwater  s k a t e  is known from Bering Sea  t o  n o r t h e r n  Baja 
( H a r t  1973) ,  and h a s  been found t o  d e p t h s  o f  7904 m. 

Ba thy ra j a  sp inos i s s ima  

The wh i t e  s k a t e  is found from Oregon t o  Cos ta  Rica ,  and i n h a b i t s  
water  t o  a dep th  o f  2000 m ( M i l l e r  and Lea 1972). 

Ba thy ra j a  k i n c a i d  i 

T h i s  s p e c i e s  h a s  a  d i s t r i b u t i o n  from Alaska t o  s o u t h e r n  C a l i f o r n i a ,  
and is  u s u a l l y  a s s o c i a t e d  wi th  t h e  bottom d e p t h s  o f  1372 m. 

Ba thy ra j a  t r a c h u r a  

The b l a c k  s k a t e  is found from t h e  Bering Sea t o  n o r t h e r n  Baja.  T h i s  
s p e c i e s  is a s s o c i a t e d  wi th  t h e  bot tom and h a s  been found a s  deep a s  2000 
rn. 

Raja b i n o c u l a t a  

The known d i s t r i b u t i o n  o f  t h i s  s p e c i e s  is from t h e  Bering Sea and 
s o u t h e a s t  Alaska t o  c e n t r a l  Ba ja ,  i n  wa te r  t o  d e p t h s  o f  110 m. 

Raja i n o r n a t a  

T h i s  s p e c i e s  is found from S t r a i t s  o f  Juan d e  Fuca t o  c e n t r a l  Baja ,  
and as deep a s  671 m. 

Raja r h i n a  

The longnose  s k a t e  can  be found from s o u t h e a s t  Alaska t o  c e n t r a l  
Baja ,  and t o  d e p t h s  o f  622 m. 

Aaja s t e l l u l a t a  

T h i s  s p e c i e s  is known from t h e  Bering Sea t o  n o r t h e r n  Baja ,  and t o  
d e p t h s  o f  732 m. 



Family Notacanth idae  
Polyacanthonotus  c h a l l e n g e r i  

T h i s  s p e c i e s  is known from Japan ,  Bering Sea ,  and B r i t i s h  Columbia 
(Hart 1972) ,  b u t  is presumed t o  occu r  f a r t h e r  s o u t h  t h a n  t h e s e  r e c o r d s  
i n d i c a t e .  

Family Nemichthyidae 
Avocet t i n a  i n f a n s  

T h i s  s p e c i e s  h a s  been r eco rded  from B r i t i s h  Columbia t o  Gulf o f  
Panama, and t o  d e p t h s  of  600 m (Hart 1972). 

Nemichthys s co lopaceus  

The s l e n d e r  s n i p e  e e l  is found from C e n t r a l  America t o  Alaska and 
Japan ,  and h a s  been r eco rded  as deep a s  2000 m ( M i l l e r  and Lea 1972, 
Har t  1973) .  

Family Cyematidae 
Cyema a t rum -- 

T h i s  s p e c i e s  most l i k e l y  can  be  found between Oregon and Panama t o  
d e p t h s  o f  610 m. 

Family Engrau l idae  
E n g r a u l i s  mordax 

The n o r t h e r n  anchovy is found from Queen C h a r l o t t e  I s l a n d  t o  t h e  t i p  
o f  Baja.  T h i s  s p e c i e s  is u s u a l l y  found n e a r s h o r e  and n e a r  t h e  s u r f a c e ,  
a l t hough  i t  has  been caught  a t  219 m. 

T h i s  s p e c i e s  i n h a b i t s  t h e  l e a s e  a r e a  on ly  a s  l a r v a e .  Adu l t s  spawn i n  
s h e l f  w a t e r s  and t h e  l a r v a e  a r e  advec t ed  o f f s h o r e ,  f irst  appea r ing  i n  
t h e  a r e a  around June.  Abundances range  from l e s s  t han  one p e r  103m3 t o  
g r e a t e r  t h a n  100 p e r  103m3 (Richardson  1973) .  Larvae  a r e  l a r g e l y  
con f ined  t o  s u r f a c e  wa te r s .  I n  April-May 1983, a n  e s t ima ted  21 
i n d i v i d u a l s  p e r  103m3 occu r r ed  a t  one s t a t i o n  (C la rk  and Kendal l  1985).  

Family Argen t i n i d a e  
Nansenia cand ida  

T h i s  s p e c i e s  is known from Queen C h a r l o t t e  I s l a n d s  t o  C a l i f o r n i a ,  
and t o  a  d e p t h  of 825 m (Hart 1973).  

Argent ina  s i a l i s  

T h i s  s p e c i e s  h a s  an  o f f s h o r e  d i s t r i b u t i o n  from Oregon t o  s o u t h e r n  
Baja and Gulf o f  C a l i f o r n i a ,  i n  d e p t h s  t o  274 m. 



Family Bathylagidae  
Bathylagus m i l l e r i  

I n  t h e  North P a c i f i c  t h i s  s p e c i e s  r anges  from Japan and Bering Sea 
t o  n o r t h e r n  Baja,  and is  found t o  a dep th  of  ove r  1000 m ( M i l l e r  and Lea 
1972).  

During e i g h t  c r u i s e s  f o r  midwater f i s h e s  between 1969 and 1973, B. 
m i l l e r i  was caught  on two (Pearcy 1977).  Abundance was 0.2 t o  1.7 f i s h  
p e r  103m3 i n  daytime tows of  t h e  upper 500m. Pearcy (1964) r e p o r t e d  
c a t c h i n g  17 i n d i v i d u a l s  of  t h i s  s p e c i e s  i n  47 tows between 0 and 1000 m 
a t  a s t a t i o n  93 km west of  Newport. C o l l e c t i o n s  100 t o  158 km west of  
Newport r evea l ed  peak abundance of  10 t o  18 i n d i v i d u a l s  pe r  105m3 du r ing  
t h e  day a t  650 m (Willis and Pearcy 1982). Peak abundance a t  n i g h t  
occurred  a t  500 m where t h e r e  were 2 t o  12 p e r  105m3. 

Bathylagus o c h o t e n s i s  
M i l l e r  and Lea (1 972) r epo r t ed  t h e  d i s t r i b u t i o n  of  t h i s  s p e c i e s  t o  

be from Bering Sea and Sea o f  Okhotsk t o  no r the rn  Baja,  and t o  a depth  
of  1000 m. 

Pearcy (1964) r epo r t ed  t h e  r e s u l t s  o f  deepwater tows o f f  Newport and 
Coos Bay, Oregon from 15 t o  165 m i l e s  o f f s h o r e .  Two s t a t i o n s  (15  and 25 
m i l e s )  were o u t s i d e  t h e  l e a s e  a r e a .  Thirty-two B. o c h o t e n s i s  were caught  
i n  22 o f  75 hau l s .  B. o c h o t e n s i s  l a r v a e  a r e  a major component o f  t h e  
ich thyoplankton  i n  t h e  l e a s e  a r e a .  Abundance ranged from 8 t o  67 
i n d i v i d u a l s  pe r  10m2 in  Apr i l  through May 1980, and 6 t o  63 i n d i v i d u a l s  
p e r  10m2 i n  May through June 1981 (Kendal l  and Clark 1982; Clark  1984) .  
Seven t o  128 l a r v a e  pe r  10m2 were e s t ima ted  t o  occur  i n  t h e  w a t e r s  of  
t h e  l e a s e  a r e a  du r ing  April-May 1983 (C la rk  and Kendall 1985).  

Bathylagus p a c i f  i c u s  

Th i s  s p e c i e s  h a s  been found t o  dep ths  of  ove r  1000 m,  and from 
Bering Sea and Kuril-Kamchatka Trench t o  sou the rn  C a l i f o r n i a  ( M i l l e r  and 
Lea 1972) . 

B. p a c i f  i c u s  averaged 0.3 t o  4.3 i n d i v i d u a l s  pe r  105~13 i n  daytime 
I K M T - ~ ~ ~  tows i n  t h e  upper 500m (Pearcy 1977).  Pearcy (1964) caught  63  
specimens of t h i s  s p e c i e s  i n  47 midwater tows between 0 and 1000 m a t  a 
s t a t i o n  93 km from Newport. Peak d e n s i t i e s  o f  40 and 48 an imals  pe r  
105m3 occurred  a t  650 m n i g h t  and day hours ,  r e s p e c t i v e l y  (Willis and 
Pearcy 1982). These samples, from a l a r g e  p e l a g i c  t r a w l  towed i n  a n  a r e a  
100 t o  158 km o f f  Newport, r evea l ed  average  d e n s i t i e s  ranging  from 0 t o  
6 i n d i v i d u a l s  pe r  105m3 a t  500 m t o  23  t o  28 an imals  pe r  105m3 a t  650 m. 

Bathylagus wese t h i  

Th i s  s p e c i e s  is known from Oregon t o  c e n t r a l  Baja,  and t o  a depth  of  
over  1000 m ( M i l l e r  and Lea 1972). 



Bathylagus s t i l b i u s  

Th i s  s p e c i e s  h a s  a d i s t r i b u t i o n  i n  t h e  North P a c i f i c  from Colombia, 
South America t o  Bering Sea and Sea of Okhotsk, and is  found t o  a depth 
of 800 m ( M i l l e r  and Lea 1972).  

Family Opis thoproct idae  
Macropinna microstoma 

The b a r r e l e y e  is found from Bering Sea t o  Baja, and t o  a depth of 
890 m. Willis and Pearcy (1982) r e p o r t e d  average d e n s i t i e s  of 2 t o  3 - M. 
microstoma per  1 05m3 from t r a w l s  100 t o  158 km o f f  Newport. Most 
i n d i v i d u a l s  were caught a t  500 m, but  a few were deeper.  

Family Alepocephalidae 
Alepocephalus tenebrosus  

This  s p e c i e s  occurs  from Bering Sea t o  a t  l e a s t  C a l i f o r n i a ,  and t o  a 
depth  of  1524 m. 

Family S e a r s i i d a e  
Sagamichthys - a b e i  

This  s p e c i e s  is found from B r i t i s h  Columbia t o  C a l i f o r n i a .  

Family Salmonidae 
Oncorhynchus gorbuscha 

The pink salmon is d i s t r i b u t e d  from Japan through t h e  A r c t i c  Ocean 
sou th  t o  nor the rn  C a l i f o r n i a ,  o c c a s i o n a l l y  appear ing a s  f a r  sou th  a s  La 
J o l l a .  

Oncorhynchus k e t a  - 
The chum salmon is known t o  occur from Japan through A r c t i c  Alaska 

and sou th  t o  San Diego, C a l i f o r n i a .  

Oncorhynchus k i su tch  

The coho salmon is d i s t r i b u t e d  from Korea and Japan through a r c t i c  
Alaska t o  Baja. 

Oncorhynchus nerka 

Th i s  s p e c i e s  occurs  from nor the rn  Japan through Bering Sea and t o  
southern  C a l i f o r n i a .  

Oncorhynchus tshawytscha 

The king salmon is found from Japan t o  t h e  Bering Sea and down t o  
San Diego. 



Salmo g a i r d n e r i  

S t e e l h e a d  a r e  found i n  t h e  s e a  from Japan and Bering Sea t o  c e n t r a l  
C a l i f o r n i a .  

Family Gonostomatidae 
Cyclothone a c c l  i n i d e n s  

C.  a c c l i n i d e n s  is found i n  t h e  e a s t e r n  P a c i f i c  from Peru-Chile 
t r e n c h  t o  Oregon, and t o  a  depth  o f  ove r  1000 m ( M i l l e r  and Lea 1972) .  
T h i s  s p e c i e s  was caugh t  i n  l a r g e  p e l a g i c  t r a w l s  100 t o  158 km o f f  
Newport (Willis and Pearcy 1982) .  Average maximum d e n s i t i e s  were 1 3  and 
3  i n d i v i d u a l s  p e r  105m3 a t  800 m du r ing  n i g h t  and day,  r e s p e c t i v e l y .  A 
maximum d e n s i t y  of  17 an imals  p e r  105m occu r r ed  a t  800 m du r ing  daytime.  

Cyclothone a t r a r i a  

Daytime t r a w l s  w i t h i n  t h e  upper  500 m o f  t h e  wa te r  column cap tu red  
t h i s  s p e c i e s  du r ing  s i x  o f  t h e  e i g h t  c r u i s e s  w i t h i n  t h e  l e a s e  a r e a  
(Pearcy  1977).  2. a t r a r i a  numbered between 0 .3  and 14.9 i n d i v i d u a l s  pe r  
105m3 when p r e s e n t .  One hundred t o  158 km o f f  Newport, average  d e n s i t i e s  
of  1  t o  4  i n d i v i d u a l s  p e r  105m3 f o r  daytime tows, and 1 t o  12 
i n d i v i d u a l s  p e r  105m3 f o r  n igh t t ime  tows occu r r ed  (Willis and Pea rc  
1982) . Maximum d e n s i t y  f o r  t h i s  s p e c i e s  was 18 i n d i v i d u a l s  pe r  1  05mr a t  
n i g h t  a t  800 m. 

Cyclothone microdon 

T h i s  s p e c i e s  is found from Japan through t h e  Bering Sea t o  
C a l i f o r n i a ,  and t o  a  dep th  of 5300 m (Har t  1973).  Pearcy (1964) r e p o r t e d  
on 47 midwater t r a w l s  50 nm o f f s h o r e  from Newport which caught  273 of  
t h i s  s p e c i e s  between 0  and 1000 m. These specimens were probably  
m i s i d e n t i f i e d  and were most l i k e l y  2. a t r a r i a .  

Cvclothone D ~ e ~ d O ~ a l l i d a  

Average d e n s i t i e s  of  t h i s  s p e c i e s  from a  l a r g e  p e l a g i c  t r a w l  f i s h e d  
100 t o  158 km o f f  Newport were 2 t o  4  i n d i v i d u a l s  pe r  105m3 a t  a  depth  
of 500 m f o r  n i g h t  and day hour s ,  r e s p e c t i v e l y .  The number of  an imals  o f  
t h i s  s p e c i e s  f e l l  o f f  r a p i d l y  below 500 m. 

Cyclothone s i g n a t a  

Forty-seven midwater t r a w l s  between 0  and 1000 m caught  376 
i n d i v i d u a l s  (Pearcy  1964).  Average d e n s i t i e s  o f  3.5 and 9  i n d i v i d u a l s  
pe r  105m3 occurred  a t  500 m depth  f o r  n i g h t  and daytime samples,  
r e s p e c t i v e l y .  Up t o  16.5 i n d i v i d u a l s  p e r  105m3 occu r r ed  a t  500 m du r ing  
t h e  day (Willis and Pearcy 1982).  

Danaphos o c u l a t u s  

I n  t h e  e a s t e r n  P a c i f i c  t h i s  s p e c i e s  r anges  from Oregon t o  Gulf of  
Panama, and is found t o  a  depth  o f  400 m ( M i l l e r  and Lea 1972).  



Family S t e rnop tych idae  
Argyropelecus a f f i n i s  

The s l e n d e r  h a t c h e t f  i s h  is found from Oregon t o  C a l i f o r n i a ,  and t o  a 
dep th  o f  650 m ( M i l l e r  and Lea 1972).  

Argyropelecus hemigymnus 

I n  t h e  e a s t e r n  P a c i f i c  t h i s  s p e c i e s  is known from Oregon t o  
C a l i f o r n i a ,  and t o  800 m depth  ( M i l l e r  and Lea 1972).  

Argyropelecus s l a d e n i  

I n  t h e  e a s t e r n  P a c i f i c  t h i s  s p e c i e s  is found from B r i t i s h  Columbia 
t o  s o u t h e r n  Baja,  and t o  a dep th  of  650 m (Miller and Lea 1972).  

Argyropelecus lychnus  

I n  t h e  e a s t e r n  P a c i f i c  t h e  s i l v e r  h a t c h e t f i s h  is known from B r i t i s h  
Columbis t o  South America, and t o  a dep th  of  4066 m (Hart 1973).  

Family Chaul iodont idae  
Chaul i odus  macouni 

T h i s  s p e c i e s  is d i s t r i b u t e d  from Gulf o f  Alaska t o  c e n t r a l  Baja,  and 
can  be found t o  a dep th  o f  1500 m. Pearcy (1964)  r e p o r t e d  210 specimens 
from 47 tows 80 km o f s h o r e  from Newport. Peak d e n s i t i e s  of  0.15 

3 S i n d i v i d u a l s  pe r  10 m occurred  nea r  400 m a t  a s t a t i o n  120 km o f f  
Newport (Pearcy  e t  a l .  1977). Between 500 and 1000 m depth  d e n s i t i e s  o f  
C .  macouni averaged 12 t o  17  i n d i v i d u a l s  pe r  a t  500 m,  and - 
s t e a d i l y  d e c l i n e d  wi th  depth  f o r  both day and n i g h t  samples (Willis and 
Pearcy 1982).  

Family Melanostomiidae 
Bathophi lus  f l eming i  

T h i s  s p e c i e s  h a s  been r e p o r t e d  from B r i t i s h  Columbia t o  Baja. 

Tactostoma macropus 

The long f  i n  dragon f i s h  is known t o  occupy t h e  wa te r s  from Gulf of  
Alaska t o  sou the rn  C a l i f o r n i a ,  and t o  a dep th  o f  600 m ( M i l l e r  and Lea 
1972).  

T. macropus was t h e  f o u r t h  most abundant mesopelagic f i s h  s p e c i e s  
o f f  Oregon (Pearcy  1964).  Pearcy and Laurs  (1966) r e p o r t e d  36.9 
i n d i v i d u a l s  pe r  1 03m2 w i t h i n  t h e  upper  150 m 80 km o f f  sho re  from 
Newport; t h e r e  were 8.7 i n d i v i d u a l s  pe r  103m2 between 150 and 500 m 
depth .  There were 1.3 t o  35.9 i n d i v i d u a l s  p e r  105m3 du r ing  e i g h t  c r u i s e s  
w i t h i n  t h e  l e a s e  a r e a  (Pearcy  1977).  Ana lys i s  of  335 IKMT tows 120 km 
o f f  Newport showed 0.5 i n d i v i d u a l s  pe r  1000 m3 nea r  t h e  s u r f a c e  a t  n i g h t  
(Pearcy  e t  a l .  197 ). During t h e  day ,  peak abundance was a t  500 m (0.24 I i n d i v i d u a l s  pe r  10 m 3 ) .  T. macropus occu r r ed  i n  d e n s i t i e s  a s  h i g h  a s  24 
i n d i v i d u a l s  pe r  105m3 at-500 m 100 t o  158 km o f f  Newport. Night tows 



c o n s i s t e n t l y  showed d e n s i t i e s  o f  0 .5  t o  1 i n d i v i d u a l  p e r  105m3 from 500 
t o  1000 m,  whereas day tows averaged  17 i n d i v i d u a l s  p e r  105m3 a t  500 rn. 

Family Malacos te idae  
Ar i s to s tomias  s c i n t i l l a n s  

T h i s  s p e c i e s  is known from s o u t h e r n  B r i t i s h  Columbia t o  c e n t r a l  
Baja. A. s c i n t i l l a n s  was o n l y  c o l l e c t e d  on one o f  e i g h t  c r u i s e s  i n  t h e  
l e a s e  a r e a  between 1969 and 1973 (Pearcy  1977) .  Average abundance was 
0.2 i n d i v i d u a l s  pe r  105m3. 

Family I d  i a c a n t h  i d a e  
I d i a c a n t h u s  an t ros tomus  

T h i s  s p e c i e s  o c c u r s  from C a l i f o r n i a  t o  t h e  e a s t e r n  t r o p i c a l  P a c i f i c .  

Family Scope la rch idae  
B e n t h a l b e l l a  d e n t a t a  

The n o r t h e r n  p e a r l e y e  is found i n  t h e  North P a c i f i c  from Gulf o f  
Alaska t o  Baja ,  and t o  a dep th  of 1000 m. Nineteen B. d e n t a t a  were 
c o l l e c t e d  i n  104 midwater t r a w l s  80  km e a s t  of ~ e w ~ o r t  (Pearcy  1964). 
Average d e n s i t y  of  0 t o  2 i n d i v i d u a l s  pe r  105m3 occu r r ed  between 0 and 
1000 m a t  a l o c a t i o n  100 t o  158 km o f f  Newport (Willis and Pearcy 1982).  
It  was n o t  abundant  a t  650 m du r ing  t h e  day (4 .3  i n d i v i d u a l s  pe r  105m3). 

Notosud idae  
Scope l o s a u r u s  h a r r y  i 

I n  t h e  North P a c i f i c  t h i s  s p e c i e s  is found from Japan ,  B r i t i s h  
Columbia and sou the rn  C a l i f o r n i a ,  and t o  a dep th  o f  800 m. 

Family Pa ra l ep  id  i d a e  
Les t  idium r ingens  

T h i s  s p e c i e s  is d i s t r i b u t e d  from B r i t i s h  Columbia t o  c e n t r a l  Baja. 

No to l ep i s  r i s s o i  

T h i s  s p e c i e s  is known from B r i t i s h  Columbia t o  Mexico, and t o  a 
dep th  of  2200 m (Hart 1973). 

Family Anotopter idae  
Anotopterus  pharao  

The dagge r too th  is found from Japan and Bering Sea t o  C a l i f o r n i a  
( M i l l e r  and Lea 1972). 

Family Alep i s a u r  i d a e  
Alep i s a u r u s  f e r o x  

I n  t h e  e a s t e r n  P a c i f i c  t h i s  s p e c i e s  is found from Unalaska I s l a n d ,  
Alaska t o  C h i l e  ( M i l l e r  and Lea 1972).  



Family Neoscopel idae 
Scopelengys  trisits 

T h i s  s p e c i e s  is known from C a l i f o r n i a  t o  Ch i l e .  

Family My c t o p h i d a e  
Ce ra toscope lus  townsendi 

T h i s  s p e c i e s  is found from s o u t h e r n  B r i t i s h  Columbia t o  s o u t h e r n  
C a l i f o r n i a ,  and t o  a  dep th  o f  400 m ( H a r t  1973).  I t  is r a r e  i n  B r i t i s h  
Columb i a  . 
Diaphus t h e t a  

I n  t h e  North P a c i f i c  t h i s  s p e c i e s  is d i s t r i b u t e d  from Japan and Gulf 
of  Alaska t o  n o r t h e r n  Ba ja ,  and is found below 900 m ( M i l l e r  and Lea 
1972) .  

I n  e i g h t  c r u i s e s  f o r  midwater f i s h e s  i n  t h e  l e a s e  a r e a  (Pearcy  
19771, D. t h e t a  averaged  8.2 t o  78.1 i n d i v i d u a l s  p e r  105m3 i n  t h e  upper  
500 m. I n  152 samples taken  80 km o f f  New o r t ,  OR from 1962 t o  1964, a n  
ave rage  o f  1.05 i n d i v i d u a l  D.  t h e t a  p e r  mr: o c c u r r i n g  i n  t h e  wa te r  column 
from 0 t o  1000 m (Pearcy  and  Laur s  1966) .  There were 113.2 i n d i v i d u a l s  
p e r  1000 m2 from 0 t o  150 m, and 99.8 i n d i v i d u a l s  p e r  1000 m2 from 150 
t o  500 m dep th .  I n  335 IKMT samples from 120 km o f f  Newport, D. t h e t a  
r eached  maximum d e n s i t i e s  o f  0.39 and 0.33 i n d i v i d u a l s  p e r  1050 
t h e  s u r f a c e  d u r i n g  n i g h t  and a t  300 t o  400 m d u r i n g  t h e  d a y l i g h t ,  
r e s p e c t i v e l y  (Pea rcy  e t  a l .  1977) .  

C l a r k  (1984) found between 14 and 485 D .  t h e t a  l a r v a e  p e r  10m2. I n  
A p r i l  th rough May 1983, t h e r e  were 14 t o  9T6 l a r v a e  p e r  1 o m 2  (Clark  and 
Kendall  1985).  

Lampanyctus r e g a l i s  

I n  t h e  e a s t e r n  North P a c i f i c  t h i s  s p e c i e s  is known from Gulf o f  
Alaska t o  Mexico, t o  d e p t h s  of  1375 m ( H a r t  1973).  

Between 1961 and 1962, 104 midwater t r a w l s  c o l l e c t e d  44 i n d i v i d u a l s  
80  km of f  Newport (Pearcy  1964).  A l l  were c o l l e c t e d  above 1000 m. 
Lampanyctus r e g a l i s  was c o l l e c t e d  on f o u r  o f  t h e  e i g h t  c r u i s e s  i n  t h e  
l e a s e  a r e a  between 1969 and 1973. Abundances were 0 .3  t o  2.8 i n d i v i d u a l s  
p e r  105m3 i n  t h e  upper  500 m 80 km o f f  Newport, OR (Pea rcy  1977).  
Willis and Pearcy (1982)  r e p o r t e d  ave rage  d e n s i t i e s  o f  1 t o  8 
i n d i v i d u a l s  p e r  1 05m3 du r ing  t h e  day  (maximum a t  650 m )  , and 2 t o  3 
i n d i v i d u a l s  p e r  105m3 du r ing  t h e  n i g h t .  Maximum d e n s i t y  was 9 
i n d i v i d u a l s  p e r  105m3 a t  500 m and d u r i n g  t h e  day. 

Lampanyctus r i t t e r i  

T h i s  s p e c i e s  is found from B r i t i s h  Columbia t o  Mexico. 4. r i t t e r i  
was caugh t  i n  35 o f  t h e  75 tows o f f  Newport and Coos Bay i n  1961 and 
1962 (Pea rcy  1964) .  One hundred and t h r e e  i n d i v i d u a l s  were caught  du r ing  
t h e s e  tows. - L. r i t t e r i  was caugh t  o n  a l l  e i g h t  c r u i s e s  between 1969 and 



1973, and averaged 0.7 t o  12.1 i nd iv idua l s  per  105m3 (Pearcy 1977). I n  
335 IKMT tows 120 km e a s t  of Newport, L. r i t t e r i  d e n s i t i e s  were 0.9 
i nd iv idua l s  per  103m3 a t  t h e  s u r f a c e  a t  n igh t  and a t  500 m dur ing  t h e  
daytime (Pearcy e t  a l .  1977). 

Notoscopelus resp lendens  

This  s p e c i e s  is found from B r i t i s h  Columbia t o  southern  C a l i f o r n i a  
(Har t  1973). 

Protomyctophum c rocke r i  

The f l a s h l i g h t f i s h  is known from Oregon t o  southern  C a l i f o r n i a ,  and 
t o  a  depth of 550 m ( M i l l e r  and Lea 1972). Present  i n  fou r  of  e i g h t  
c r u i s e s  o f f  Newport, P.  c rocke r i  averaged 0.4 t o  1.4 i nd iv idua l s  per  
1 05m3 (Pearcy 1977). Thir ty-seven ind iv idua l s  were c o l l e c t e d  in  18 of 75 
tows o f f  Newport and Coos Bay (Pearcy 1964). Ichthyoplankton surveys  
c o l l e c t e d  6 and 20 l a r v a e  per  10m2 a t  s t a t i o n s  wi th in  t h e  l e a s e  a r e a  
between (Bates  1984). 

Protomyctophum thompsoni 

This  s p e c i e s  is d i s t r i b u t e d  from Gulf of Alaska t o  Baja, and may 
i n h a b i t  dep ths  of 1370 m (Har t  1973). P. thompsoni was c o l l e c t e d  on a l l  
e i g h t  c r u i s e s  f o r  midwater f i s h e s  between 1969 and 1973 (Pearcy 1977). 
I t  was r e l a t i v e l y  abundant compared t o  o t h e r  s p e c i e s ;  i t  averaged 1.7 t o  
21.5 i nd iv idua l s  per  105m3. An IKMT 120 km o f f  Newport c o l l e c t e d  P.  
thompsoni a t  d e n s i t i e s  of  about 0.15 and 0.8 i nd iv idua l s  per 1000m3 a t  
200 t o  400 m dur ing  t h e  day (Pearcy e t  a l .  1977).  

S tenobrachius  leucopsarus  

The nor thern  lampf i s h  is  found from Japan and Bering Sea t o  no r the rn  
Baja. This  is  t h e  most numerous mesopelagic f i s h  i n  t h e  l e a s e  a r e a ;  i t  
is approximately 45% of t h e  t o t a l  c a t ch ,  and is p re sen t  i n  80% of t h e  
tows (Pearcy 1964). Eighty km o f f  Newport, abundances have reached 232.6 
i nd iv idua l s  per  103m2 (0 t o  150 m), and 103.2 i nd iv idua l s  per  103m2 (150 
t o  500 m )  (Pearcy and Laurs 1966). S. leucopsarus was caught  dur ing  e i g h t  
c r u i s e s  o f f  Oregon, and averaged 8.T t o  161.0 i nd iv idua l s  per  10*m3 
(Pearcy 1977). Pearcy e t  a l .  (1977) towed an IKMT between 0 and 1000 m 
and caught d e n s i t i e s  of 0 t o  0.34 animals  per  1000 m3. Grea t e s t  
d e n s i t i e s  were f o r  animals  longer  than 30 mm s t anda rd  l eng th  (SL),  
between 400 t o  600 m dur ing  t h e  day and near  t h e  s u r f a c e  a t  n igh t .  A 
l a r g e  pe l ag i c  t r awl  f i s h e d  100 t o  158 k m  of f  Newport caught  1 t o  28 

5 3 i nd iv idua l s  per  105m3 during t h e  day and 1 t o  15 ind iv idua l s  per  10 m 
a t  n igh t  (Willis and Pearcy 1982). Highest  den i t i e s  occurred a t  500 m,  

5  3 where t h e r e  were up t o  36 ind iv idua l s  per  10 m . 
Larval  surveys  i n  t h e  l e a s e  a r e a  have shown 2. l eucopsarus  is one of 

t h e  most numerous components of t h e  ichthyoplankton.  Concent ra t ions  a s  
h igh  a s  89.95 ind iv idua l s  per  103m3 have been r epo r t ed  (Richardson 
1973). Kendall and l a r k  (1982) c a l c u l a t e d  an abundance of 8 t o  387 
ind iv idua l s  per  10mg i n  Apr i l  hhrough Nay 1980. Clark (1984) found from 
15 t o  1311 ind iv idua l s  per  10m . Seven t o  669 l a r v a e  per  10m2 were 



p r e s e n t  a t  t h e  s t a t i o n s  occupied du r ing  a c r u i s e  from A p r i l  t o  May 1983 
(Clark  and Kendall  1983) . T h i r t y  of  32 s t a t i o n s  con ta ined  t h i s  spec i e s .  

S tenobrachius  nannochir  

Pearcy (1 964) r epo r t ed  41 S. nannochir from 104 midwater t r a w l s  50 
nm o f f  Newport. I t  was on ly  c o i l e c t e d  on one c r u i s e  o f  e i g h t  o f f  Oregon 
between 1969 and 1973 (Pearcy  1977) I n  1971 , an average  of  1.3 
i n d i v i d u a l s  were c o l l e c t e d  pe r  105m3. Two t o  8 i n d i v i d u a l s  per  105m3 
occu r r ed  du r ing  t h e  day 100 t o  158 km o f f  Newport ( W i l l i s  and Pearcy 
1982).  Night tows conta ined  0 t o  4 i n d i v i d u a l s  pe r  105m3. Highest  
d e n s i t i e s  occurred  a t  650 m. 

Symbolophorus c a l i f o r n i e n s i s  

This  is an uncommon s p e c i e s  o f f  Oregon. I t  has  been recorded  o f f  
Japan and Alaska t o  c e n t r a l  Baja ,  and t o  dep ths  of 1560 m (Har t  1973). 
Four were c o l l e c t e d  i n  f o u r  of  75 tows o f f  Oregon wi th in  t h e  l e a s e  a r e a  
(Pearcy 1964).  

Tar le tonbeania  c r e n u l a r i s  

This l a n t e r n f i s h  is found from B r i t i s h  Columbia t o  c e n t r a l  Baja,  and 
t o  a depth  o f  900 m ( M i l l e r  and Lea 1972). The b l u e  l a n t e r n f i s h  a r e  
abundant o f f  Oregon. Pearcy ( 1964) found i t  was approximately 10% of t h e  
c a t c h ,  making i t  t h e  t h i r d  most abundant midwater s e c i e s .  Eighty km o f f  
Newport, abundances were 190.9 i n d i v i d u a l s  pe r  103mP between 0 and 150 
m, and 35.7 i n d i v i d u a l s  pe r  103m2 a t  150 t o  500 m (Pearcy and Laurs  
1966).  T .  c r e n u l a r i s  was c o l l e c t e d  on a l l  e i g h t  c r u i s e s  o f f  Oregon 
between-1969 and 1973 (Pearcy  1977) .  During t h i s  time i t  averaged 2.3 t o  
103.7 i n d i v i d u a l s  per  105m3. Midwater t r a w l s  taken  120 km o f f  Newport 
c o l l e c t e d  0.15 animals  pe r  1000 m3 nea r  t h e  s u r f a c e  a t  n i g h t  and 0.1 
i n d i v i d u a l s  pe r  1000 m3 between 200 and 400 m du r ing  t h e  day (Pearcy  e t  
a l .  1977). An a d d i t i o n a l  c o n c e n t r a t i o n  (0.2 t o  0.5 i n d i v i d u a l s  pe r  1000 
m3) occurred  a t  600 t o  800 m throughout  t h e  day. 

Egg and l a r v a e  surveys  o f f  no r the rn  C a l i f o r n i a  and Oregon showed 1. 
c r e n u l a r i s  t o  be  a s i g n i f i c a n t  component o f  t h e  p lankton  du r ing  c e r t a i n  
yea r s .  Richardson (1973) found up t o  10.92 i n d i v i d u a l s  per  1031~13, and 
Bates  (1984) r epo r t ed  6 t o  35 l a r v a e  pe r  10m2. Seven t o  77 l a r v a e  pe r  
1 om2 were e s t ima ted  f o r  April-May 1983 (Clark  and Kendall 1985) . 
Family Mor idae  
Antimora microlep is 

T h i s  s p e c i e s  h a s  a range  which inc ludes  Bering Sea and Japan t o  
C h i l e ,  and h a s  been caught  a t  d e p t h s  o f  2896 m ( M i l l e r  and Lea 1972; 
Eschmeyer e t  a l .  1983).  Within t h e  l e a s e  a r e a  A. m i c r o l e p i s  composes 
from z e r o  t o  t h r e e  Dercent of  t h e  t o t a l  number of b e n t h i c  f i s h  fauna 
(Pearcy  e t  a l .  1982). 



Family Melanonidae 
Melanonus zugmayeri 

This  s p e c i e s  is known from a few specimens c o l l e c t e d  o f f  B r i t i s h  
Columbia and C a l i f o r n i a .  

Family Macrouridae 
Coryphaenoides a c r o l e p i s  

The roughscale  r a t t a i l  is found from Japan and Alaska t o  Guadalupe 
I s l a n d ,  and t o  a depth  of 2000 m ( M i l l e r  and Lea 1972). Th i s  s p e c i e s  was 
caught a t  only  one of t h e  seven s t a t i o n s  wi th in  t h e  l e a s e  a r e a ,  and 
represen ted  one pe rcen t  of t h e  c a t c h  a t  t h a t  l o c a t i o n  (Pearcy e t  a 1  
1982).  S t e i n  (1980) g i v e s  averages  of  8.9 t o  18.8 j u v e n i l e s  per  lobm3 
f o r  IKMT and COBB midwater t r a w l s  i n  h a u l s  a t  500 t o  600 m. 

Coryphaenoides armatus 

This  s p e c i e s  is found throughout t h e  world ' s  oceans except  t h e  
A r c t i c ,  and t o  a depth  of 4000 m (Iwamoto and S t e i n  1974). Th i s  s p e c i e s  
was t h e  most abundant deep-sea ben th ic  f i s h  i n  t h e  l e a s e  a r e a  (Pearcy e t  - 

a l .  1982),  bu t  only  mud bottoms have been sampled. The seven sampling 
s t a t i o n s  wi th in  t h e  l e a s e  a r e a  a l l  conta ined t h i s  spec ies .  Abundances 
ranged from 0.6 t o  3.7 i n d i v i d u a l s  per 103m2. C. armatus may comprise 42 
t o  73 pe rcen t  of  t h e  t o t a l  number of f i s h e s  caught (Pearcy e t  a l .  1982). 

Coryphaenoides f i l i f e r  

Th i s  s p e c i e s  can be found from Bering Sea t o  southern  C a l i f o r n i a  and 
t o  a depth  of 2904 m (Iwamoto and S t e i n  1974).  Th i s  s p e c i e s  probably 
r e p r e s e n t s  t h e  second most abundant b e n t h i c  f i s h  i n  t h e  l e a s e  a r e a  
(Pearcy e t  a l .  1982). C.  f i l i f e r  was caught  a t  a l l  seven s t a t i o n s  wi thin  
t h e  l e a s e  a r e a ,  and i tnumbered  between 0.4 t o  1.6 i n d i v i d u a l s  per 1 03m2 
(Pearcy e t  a l .  1982). S t e i n  (1985) found s u b s t a n t i a l  popu la t ions  of the  
s p e c i e s  i n  midwater o f f  nor the rn  C a l i f o r n i a .  

Coryphaenoides l e p t o l e p i s  

C. l e p t o l e p i s  r ep resen ted  between 2 and 9% of t h e  number of  ben th ic  
f i s h &  i n  t h e  a r e a ,  and was t h e  t h i r d  most abundant (Pearcy e t  a l .  
1982) . There were 0.1 t o  0.4 i n d i v i d u a l s  p e r  1 03m2 i n  t h e  l e a s e  a r e a .  

Nezumia s t e l g i d o l e p i s  

Th i s  s p e c i e s  is known from o f f  Vancouver I s a l n d  t o  Panama, and t o  a 
depth  of 600 m (~wamoto and S t e i n  1974). 

Family Exocoetidae 
Cypselurus c a l i f o r n i c u s  

Th i s  s p e c i e s  ranges  from Oregon t o  sou the rn  Baja,  and is g e n e r a l l y  
found near  t h e  su r face .  



Family Scomberesocidae 
C o l o l a b i s  saira 

The P a c i f i c  s a u r y  is d i s t r i b u t e d  from Japan  and Gulf o f  A l a s k a  t o  
Mexico. I t  g e n e r a l l y  is found i n  s c h o o l s  n e a r  t h e  s u r f a c e .  C. s a i r a  is  
abundant  i n  t h e  l e a s e  a r e a  a s  n e u s t o n i c  l a r v a e .  Kendal l  and Cla rk  ( 1 9 8 2 )  
r e p o r t e d  1 6  t o  383 i n d i v i d u a l s  p e r  103m3. Cla rk  (1984)  found 12  t o  65  
l a r v a e  p e r  103m3 i n  t h e  n e u s t o n  i n  May t h r o u g h  J u n e  1981 . I n  October  
th rough  November 1981, 12  t o  123 l a r v a e  p e r  103m3 o c c u r r e d  i n  n e u s t o n  
tows ( B a t e s  1984) .  C l a r k  and Kenda l l  (1985)  e s t i m a t e d  1 6  t o  518 l a r v a e  
p e r  103m3 i n  c o l l e c t i o n s  made d u r i n g  April-May 1983. 

Family Lampridae 
Lampris g u t t a t u s  

T h i s  s p e c i e s  is found from Japan  and Gulf o f  Alaska t o  Gulf  o f  
C a l i f o r n i a .  

Family T r a c h i p t e r i d a e  
T r a c h i p t e r u s  a l t i v e l i s  

The king-of-the-salmon c a n  be found from Alaska t o  C h i l e ,  and t o  
d e p t h s  o f  a t  least  500 m. L a r v a l  - T . a l t i v e l i s  were more abundan t  i n  
n e u s t o n  tows t h a n  i n  bongo n e t s .  I n  n e u s t o n  tows, between May and J u n e  
1981 , 1 1 t o  101 l a r v a e  p e r  1 03m3 were c o l l e c t e d  a t  v a r i o u s  s t a t i o n s  
( C l a r k  1 9 8 4 ) .  Ten t o  296 l a r v a e  p e r  1 03m3 were c o l l e c t e d  i n  n e u s t o n  n e t s  
and 6  t o  45 l a r v a e  p e r  10m2 i n  bongo n e t s  i n  October  and  November 1981 
( B a t e s  1984) .  

Family Melamphaidae 
Melamphaes l u g u b r i s  

T h i s  s p e c i e s  is known from Bering Sea  t o  Ba ja ,  and h a s  been found t o  
d e p t h s  o f  1500 m ( H a r t  1093) .  T h i s  s p e c i e s  is n o t  v e r y  abundant  compared 
t o  o t h e r  mesope lag ic  f i s h e s  c a u g h t  by Willis and Pearcy (1982)  100 t o  
158 km of f  Newport. Average d e n s i t i e s  were 0  t o  2 .5  i n d i v i d u a l s  p e r  
105m3, w i t h  a  maximum d e n s i t y  o f  7  i n d i v i d u a l s  p e r  1051113 r e c o r d e d  a t  650 
m d u r i n g  t h e  day. 

Poromi t ra  c r a s s i c e ~ s  

T h i s  s p e c i e s  is known t o  occur  from Gulf o f  Alaska t o  C h i l e ,  and 
down t o  2000 m ( M i l l e r  and Lea 1972) .  Twenty-five spec imens  o f  P .  
c r a s s i c e p s  were c o l l e c t e d  i n  104 midwater t o w s ,  8 0  k m  o f f  ~ e w ~ o r t  
(Pearcy  1964) .  Caught on o n l y  one o f  e i g h t  c r u i s e s  i n  t h e  l e a s e  a r e a ,  
i t s  d e n s i t y  was 1.7 i n d i v i d u a l s  p e r  105m3 (Pearcy  1977) .  Willis and 
Pearcy ( 1 9 8 2 )  r e p o r t e d  a v e r a g e  d e n s i t i e s  o f  4  and 8  i n d i v i d u a l s  p e r  
105m3 f o r  800 m d u r i n g  d a  5 Yd night,  

r e s p e c t i v e l y .  Maximum number o f  
i n d i v i d u a l s  was 1 3  p e r  10 m a t  n i g h t  a t  800 m. 



Family Scorpaenidae 
Sebas tes  sp.  

Adult r ock f i shes ,  common on t h e  s h e l f  and s l o p e ,  a r e  r a r e  i n  t h e  
l e a s e  a r e a .  Larvae a r e  q u i t e  abundant i n  t h e  l e a s e  a r e a .  Richardson e t  
a l .  (1980) conducted a  four-year survey of  f i s h  l a r v a e  o f f  Oregon. Most 
samples were taken  wi th in  40 km of  shore ,  and r o c k f i s h  were no t  
i d e n t i f i e d  t o  spec i e s .  

The number of  rock f i sh  l a r v a e  p re sen t  under 10 mZ of s e a  s u r f a c e  i n  
t h e  s tudy  a r e a  ranged from 0 t o  199.12. Genera l ly ,  Sebas t e s  l a r v a e  were 
more abundant beyond t h e  s h e l f  than over  i t  (Richardson e t  a l .  1980). 
Kendall and Clark (1982) caught 16 t o  606 l a r v a e  pe r  103m3 dur ing  Apr i l  
and May 1980. Clark  (1984) i n  a  s i m i l a r  s tudy  caught  6 t o  29 l a r v a e  per  
10m2 i n  bongo n e t  tows during October and November 1981. Bates  (1984) 
caught  l a r v a e  i n  bongo n e t s  (7  t o  41 ind iv idua l s  per  10m2) and neuston 
n e t s  (12 l a r v a e  pe r  103m3 a t  one s t a t i o n ) .  Clark and Kendall ( 1985) 
c a l c u l a t e d  t h a t  t h e r e  were 7 t o  22 l a r v a e  per  103m3 in  t h e  l e a s e  a r e a  a t  
bongo n e t  s t a t i o n s  dur ing  Apr i l  and May 1983. Neuston n e t s  samples from 
t h e  same s t a t i o n s  r a i s e d  t h e  e s t i m a t e s  t o  25 t o  209 per  103m3. 

Anoplopoma f  imbr i a  

S a b l e f i s h  occur from Japan and Bering Sea t o  c e n t r a l  Baja,  with t h e  
a d u l t s  found a t  dep ths  a s  g r e a t  a s  1829 m. Larvae of t h i s  
commercially va luab le  s p e c i e s  were c o l l e c t e d  using neuston n e t s .  Kendall 
and Clark found 13  t o  572 l a r v a e  per  103m3 in  Apr i l  and May 1980, bu t  A.  
f imbr i a  occurred a t  only one s t a t i o n  ( 1 1  l a r v a  per  103m3) dur ing  surveys  
i n  May and June 1981 (Clark 1984).  Neuston tows i n  April-May 1983 
c o l l e c t e d  15 t o  61 l a r v a e  pe r  103m3 (Clark and Kendall 1985). 

Family Co t t i dae  
Z e s t i c e l u s  prof undorum 

This  s p e c i e s  is found from Bering Sea t o  no r the rn  Baja, and t o  
dep ths  of 2580 m. 

Family Psychro lu t idae  
Psychro lu tes  p h r i c t u s  

This  s p e c i e s  is d i s t r i b u t e d  from Bering Sea t o  San Diego, and t o  
dep ths  of  2800 m. 

Family Agonidae 
Bathyagonus n i g r i p i n n i s  

This  s p e c i e s  is found from t h e  Commander I s l a n d s  t o  no r the rn  
C a l i f o r n i a ,  and t o  a  depth  of 1247 m. 

Family Cyclopter idae  
Acan tho l ipa r i s  o p e r c u l a r i s  

A. o p e r c u l a r i s  was c o l l e c t e d  a t  s i x  of  t h e  seven s t a t i o n s  sampled i n  
t h e  i e a s e  a r e a  between 1963 and 1976 (Pearcy e t  a l .  1982). I t  



r e p r e s e n t e d  between z e r o  and two p e r c e n t  o f  t h e  t o t a l  number o f  f i s h e s  
caugh t .  

P a r a l i p a r i s  l a t i f r o n s  

P. l a t i f r o n s  o c c u r r e d  a t  f o u r  o f  t h e  seven  s t a t i o n s  w i t h i n  t h e  l e a s e  
area-sampled by Pearcy e t  a l .  (1982) .  T h i s  s p e c i e s  was z e r o  t o  one 
p e r c e n t  o f  t h e  t o t a l  number o f  f i s h e s  i n  t h e  a r e a .  

Family Scombridae 
Thunnus a l a l u n g a  

T. a l a l u n g a  is h i g h l y  m i g r a t o r y .  There  a r e  no  d i r e c t  e s t i m a t e s  o f  
t h e  p o p u l a t i o n  s i z e  i n  t h e  l e a s e  a r e a .  Because o f  t h e  commercial  
f i s h e r y  , however,  t h e r e  a r e  r e c o r d s  o f  ca tch-per-uni  t e f f o r t  ( C P U E )  d a t a  
which g i v e  r e l a t i v e  e s t i m a t e s  o f  numbers o f  a l b a c o r e  i n  t h e  r e g i o n .  
Clemens and C r a i g  (1965)  r e p o r t e d  t h a t  a l b a c o r e  were g e n e r a l l y  c a u g h t  i n  
t h e  l e a s e  a r e a  from J u l y  th rough  Oc tober ,  w i t h  c a t c h e s  u s u a l l y  between 0 
and 50 t o n s  p e r  one d e g r e e  s q u a r e .  September 1969 and 1970 had c a t c h e s  
o f  500 t o  1000 t o n s  i n  t h a t  a r e a .  

Laurs  and Lynn (1974) d e s c r i b e d  t h e  d i s t r i b u t i o n  and a v a i l a b i l i t y  o f  
a l b a c o r e  d u r i n g  t h e  1971 through 1974 f i s h i n g  s e a s o n s .  Albacore  c a t c h e s  
were g r e a t e s t  approx imate ly  230 km o f f s h o r e  where t h e r e  were 5 t o  100 
f i s h  c a u g h t  p e r  150 l i n e - h o u r s  d u r i n g  May th rough  J u l y  1972. I n  1973 
c a t c h e s  r anged  from l e s s  t h a n  5 t o  100 t o  200 f i s h  p e r  150 l i n e - h o u r s ,  
w i t h  t h e  g r e a t e s t  c a t c h e s  o c c u r r i n g  a t  41' N ,  130' W. 

Family S t r o m a t e i d a e  
I c i c h t h y s  l o c k i n g t o n i  

The medusaf ish  u s u a l l y  occur  i n  t h e  l e a s e  a r e a  a s  l a r v a e ,  which have 
been c o l l e c t e d  w i t h  bongo and n e u s t o n  n e t s  by t h e  NMFS. Kenda l l  and 
Cla rk  (1982)  r e p o r t e d  n e u s t o n  tows i n  A p r i l  and May which c a u g h t  1 6  t o  
59 l a r v a e  p e r  103m3. C l a r k  (1984)  r e p o r t e d  10 t o  179 l a r v a e  p e r  103m3 i n  
n e u s t o n  n e t s  and 4 t o  35 i n d i v i d u a l s  $ e r  10m2 u s i n g  bongo n e t s .  B a t e s  
(1984)  c a u g h t  12 t o  195 l a r v a e  p e r  10 m3 i n  n e u s t o n  tows i n  May and June  
1981. I n  A p r i l  and May 1983, e s t i m a t e d  abundances  were 1 6  t o  285 
i n d i v i d u a l s  p e r  1 0 3 d  ( C l a r k  and Kenda l l  1985 1. 

Family Both idae  
C i t h a r i c h t h y s  s o r d i d u s  

Bo o n e t  tows i n  October  and November 1981 caugh t  4 t o  1 3  l a r v a e  Y p e r  ? O m  ( B a t e s  19841, a l t h o u g h  o n l y  n i n e  o f  t h i r t y - t h r e e  s t a t i o n s  
w i t h i n  t h e  l e a s e  a r e a  had s u c h  l a r v a e .  

Family P l e u r o n e c t i d a e  
E o p s e t t a  j o r d a n i  

T h i s  s p e c i e s ,  l i k e  many o f  t h e  o t h e r  f l a t f i s h e s ,  o c c u r s  i n  t h e  l e a s e  
a r e a  o n l y  a s  l a r v a e .  No p e t r a l e  s o l e  were c o l l e c t e d  i n  1 2 3  bongo n e t  
tows,  and o n l y  one an imal  was c a u g h t  i n  336 IKMT tows ( P e a r c y  e t  a l .  
1 9 7 7 ) .  



Glyptocephalus z a c h i r u s  

Rex s o l e  a d u l t s  do n o t  occur  i n  t h e  l e a s e  a r e a ,  bu t  l a r v a e  a r e  
advec ted  i n t o  t h e  r e g i o n  by s u r f a c e  c u r r e n t s .  Pearcy e t  a l .  (1977) 
caught  r e x  s o l e  i n  bongo and IKMT n e t  tows a t  va r ious  l o c a t i o n s  i n  t h e  
l e a s e  a r e a .  The average  number i n  bongo n e t s  v a r i e d  from 0.32 t o  2.27 
per  10 m2 f o r  s t a t i o n s  93 and 46 km o f f  Newport, r e s p e c t i v e l y .  The 
number caught  i n  t h e  IKMT ranged from 0 t o  0.75 i n d i v i d u a l s  per  tow, f o r  
s t a t i o n s  46 t o  306 km o f f  Newport, Coos Bay, and Brookings. 

Lyopse t ta  e x i l i s  

A s i n g l e  Bongo n e t  tow caught  15 l a r v a e  p e r  10m2 i n  Apr i l  and Ma 
1980 (Kendall  and Clark 1982) .  Larvae were a s  abundant a s  30 pe r  10m3 in  
May and June 1981, a l t hough  l a r v a e  on ly  occurred  a t  t h r e e  s t a t i o n s  i n  
t h e  l e a s e  a r e a  (Clark 1984) .  

Microstomus p a c i f i c u s  

Th i s  s p e c i e s  is no t  found i n  t h e  l e a s e  a r e a  a s  a d u l t s ,  bu t  l a r v a e  
a r e  advec ted  the re .  Pearcy e t  a l .  (1977) , u s i n g  bongo n e t s ,  found an 
average of  0.16 l a r v a e  pe r  10 m2 a t  46 km inc reas ing  t o  an  average  of  
1.75 pe r  10 m2 a t  11 1 km. IKMT c a t c h e s  were between 0.05 and 0.83 
i n d i v i d u a l s  pe r  tow. Bates  (1984) r e p o r t e d  t h a t  o n l y  one neuston tow 
conta ined  M. p a c i f i c u s  l a r v a e :  e s t ima ted  abundance was 16  l a r v a e  pe r  
10m2. ~ l a r E  and Kendall (1985) e s t ima ted  t h a t  8 pe r  10m2 were p r e s e n t  a t  
on ly  one s t a t i o n  o u t  o f  t h i r t y - t h r e e  i n  t h e  l e a s e  a r e a  dur ing  A p r i l  and 
May 1983. 

2. Reproduction 

L i t t l e  d a t a  e x i s t s  on t h e  r ep roduc t ive  b io logy  of  f i s h e s  i n  t h i s  
r eg ion .  The few a v a i l a b l e  s t u d i e s  a r e  r e s t r i c t e d  t o  deep-dwelling 
s p e c i e s ,  and those  of commercial importance. 

Family Alepocephal i dae  
Bathylaco n i g r i c a n s  

A s i n g l e  mature male of  180 mm SL was c o l l e c t e d  wi th in  t h e  l e a s e  
a r e a  96 km west of  t h e  Oregon c o a s t  ( S t e i n  1978). 

Family Melanostomiidae 
Tactostoma macropus 

Fecundity i n  t h i s  s p e c i e s  ranges  from 24,OO t o  66,000 eggs / f  emale, 
and females  mature a t  approximately 305 mm ( F i s h e r  1979). Spawning seems 
t o  occur i n  t h e  summer months ( J u l y  through September 1976) ,  based upon 
oocyte  development and l a r v a l  abundance. Metamorphosis o c c u r s  between 45 
and 55 mm ( F i s h e r  1979).  Spawning probably occu r s  f a r  o f f s h o r e ,  a l t hough  
24 females  i n  v a r i o u s  s t a g e s  of  ma tu r i t y  were found wi th in  80  km of 
shore .  



Family Pa ra l ep  i d i d a e  
P a r a l e p i s  a t l a n t i c a  

A s i n g l e  specimen o f  t h i s  s p e c i e s  was c o l l e c t e d  i n  J u l y  1977, 65 km 
west  of  Newport. The female  c o n t a i n e d  r i p e n i n g  eggs  u p  t o  0.16 m m  i n  
d i ame te r  (Howe e t  a l .  1980) .  

Family Myctophidae 
S t enobrach ius  l e u c o p s a r u s  

Smoker and Pearcy (1970) d e s c r i b e d  t h e  r e p r o d u c t i o n  and growth of  
t h i s  s p e c i e s  o f f  Oregon. I n d i v i d u a l s  were c o l l e c t e d  up t o  720 km from 
s h o r e ;  t h e r e  was no e f f o r t  t o  r e l a t e  r e p r o d u c t i v e  s t a t e  t o  d i s t a n c e  
o f f  sno re .  The re fo re  t h i s  d i s c u s s i o n  v i l i  i n c l : ~ d e  some samples ~ h i c h  were 
c o l l e c t e d  o u t s i d e  t h e  l e a s e  a r e a ,  a l t hough  t h e  m a j o r i t y  of  specimens 
were o b t a i n e d  w i t h i n  t h e  r e g i o n  of  i n t e r e s t .  

S. l e u c o p s a r u s  a p p e a r s  t o  mature s e x u a l l y  a t  a  l e n g t h  o f  abou t  65 mm 
SL, which co r r e sponds  t o  an  age  o f  4 y e a r s  (Smoker and Pearcy 1970).  The 
gonads beg in  t o  mature i n  October  and spawning o c c u r s  between October  
and March. 

Occurrence of  l a r v a e  o f f  Oregon between J u l y  and August (Richardson  
1973) s u g g e s t s  t h e  spawning s e a s o n  is  l o n g e r  t han  t h a t  r e p o r t e d  by 
Smoker and Pearcy (1970) .  Larvae were n o t  c o l l e c t e d  i n  October ,  showing 
t h a t  2. l e u c o p s a r u s  does  n o t  spawn th roughou t  t h e  y e a r .  E s t i m a t e s  o f  
abundance of  l a r v a e  p r i m a r i l y  from t h e  l e a s e  a r e a  were between 0 and 
89.95 i n d i v i d u a l s  p e r  1 0 ~ m ~  (Richardson  1973) .  Larvae were t aken  more 
f r e q u e n t l y  i n  n e t s  f i s h e d  a t  200 rn t han  i n  sha l lower  tows. 

T a r l e t o n b e a n i a  c r e n u l a r i s  

T .  c r e n u l a r i s  l a r v a e  were c o l l e c t e d  from May through October  1969, 
i n d i c a t i n g  spawning o c c u r r e d  f o r  a t  l e a s t  t h i s  pe r iod  (Richardson  1973) . 
Family Macrour i dae  
Coryphaenoides a c r o l e p  is 

S t e i n  and Pearcy (1982) d e s c r i b e d  t h e  r e p r o d u c t i v e  b io logy  of  
macrourid f i s h e s  o f f  t h e  c o a s t  o f  Oregon. Many o f  t h e  samples were from 
w i t h i n  the  l e a s e  area, a l t hough  some were t o  t h e  wes t  ( i n  deepe r  w a t e r )  
and no r th .  S i n c e  t h e i r  samples were n o t  t r e a t e d  s e p a r a t e l y  i n  t h e  
p u b l i c a t i o n s ,  d i s c u s s i o n s  cf t h e i r  f i n d i n g s  w i l l  i n c o r p o r a t e  some 
r e s u l t s  from o u t s i d e  the lease a r e a .  

Females matxre. a t  approximate ly  460 mm TL,  wi th  f e c u n d i t y  between 
22,657 and 119,612 e g g s  ( S t e i n  and Pearcy 1982).  Ripe f ema le s  were 
c a p t u r e d  i n  A p r i l  and September while r i p e  and s p e n t  f ema le s  were caugh t  
i n  October .  These d a t a  s u g g e s t  semi-annual spawning. Ripe e g g s  were 
g e n e r a l l y  2.0 mm i n  d i ame te r .  J u v e n i l e s  appea r  t o  become b e n t h i c  a t  
a b c u t  80 mm TL, a f t e r  a n  o n t o g e n e t i c  m i g r a t i o n .  S t e i n  (1980)  d e s c r i b e d  
t h e  i n c r e a s e  i n  body s i z e  wi th  i n c r e a s i n g  dep th  o f  t h i s  s p e c i e s  o f f  
Oregon. P o s t l a r v a e  were c a p t u r e d  a t  500 m,  wh i l e  j u v e n i l e s  were caugh t  
a t  650 m and deepe r .  



Coryphaenoides a rma tus  

No r i p e  f ema le s  of  t h i s  s p e c i e s  were r e p o r t e d  by S t e i n  and Pearcy 
( 1 9 8 2 ) ,  a l t h o u g h  r i p e n i n g  e g g s  were s e e n  i n  an ima l s  g r e a t e r  than  700 mm 
TL. Fecundi ty  ranged from 2 ,585,374 t o  2 ,711 ,398  eggs / female ,  b u t  t h e s e  
a r e  e s t i m a t e s  of matur ing  e g g s  and i t ' s  p o s s i b l e  t h a t  n o t  a l l  would 
r each  m a t u r i t y .  S t e i n  (1985)  r e p o r t e d  a  r i p e  5. armatus  female  from j u s t  
s o u t h  o f  t h e  s t u d y  a r e a .  T h i s  i n d i v i d u a l ,  960 mm TL, had a n  e s t i m a t e d  

6 .  6 .2  x  10 r l p e  eggs.  Female C.armatus a p p a r e n t l y  do  n o t  mature u n t i l  740 
mm TL. J u v e n i l e s  of t h i s  s p e c i e s  become b e n t h i c  a t  80  mm TL.  

Coryphaenoides f i l i f e r  

Texaie C .  f  i i i f e r  were r i p e  i n  J anua ry ,  J u n e ,  J u l y ,  acc Adgust 
(Stein and ?earcy  1982) .. Spent  f e n a l e s  were eo:lected i n  PeSruary and 
June ,  and t h e r e f o r e  may spawn semi-annual ly.  Females become mature a t  a  
l e n g t h  o f  about  500 ma. Fecundi ty  ranged  from 9034 t o  51 , 1  10 
eggs / f ema le ,  and is r e l a t e d  t o  l e n g t h .  Eggs were cons ide red  r i p e  when 
they r eached  a  d i ame te r  o f  2.0 mm. 

Coryphaenoides l e p t o l e p i s  

No f ema le s  o f  t h i s  s p e c i e s  were c o l l e c t e d  wi th  eggs  r i p e r  t han  s t a g e  
I1 (0.21 t o  0.90 mm i n  d i a m e t e r ,  f i r m l y  bound t o  o v a r i a n  t i s s u e ,  
immature) ( S t e i n  and Pearcy 1982). J u v e n i l e s  become b e n t h i c  a t  50 mm TL. 

Family Scorpaenidae  
Sebas to lobus  a l a s c a n u s  

Pearcy (1962) r e p o r t e d  c o l l e c t i o n s  and o b s e r v a t i o n s  o f  l a r g e  
f l o a t i n g  e g g  masses o f f  Oregon. Eggs from w i t h i n  t h e  l e a s e  a r e a  were 
subsequen t ly  i d e n t i f i e d  a s  t h o s e  o f  Sebas to lobus  sp .  Occurrence o f  egg 
masses provided  ev idence  t h a t  spawning o c c u r s  between March and May. One 
egg mass, ana lyzed  i n  t h e  l a b o r a t o r y ,  had eggs  1 .2 t o  1.4 mm i n  
d i ame te r ,  and con ta ined  w e l l  developed embryos one  day a f t e r  c o l l e c t i o n .  
Hatching occu r r ed  approximate ly  10 days  a f t e r  c o l l e c t i o n ;  t h e  p r o l a r v a e  
were 2 .6  nm long.  Within 10 days  a f t e r  h a t c h i n g ,  t h e  mouth was open and 
t h e  e y e s  were f u l l y  pigmented. Obse rva t ion  d i d  n o t  c o n t i n u e  beyond t h a t  
t ime. 

Sebas to lobus  a l t i v e l i s  

Eggs of this genus  were c o l l e c t e d  as d e s c r i b e d  i n  t h e  s e c t i o n  above 
on S. a l a s c a n u s .  I n  a d d i t i o n ,  a r i p e  28.5 cm female  was c o l l e c t e d  41 m 
o f f  t h e  Oregon c o a s t  and c o n t a i n e d  eggs  o f  1.2 t o  1.3 mm (Pea rcy  1962) .  
Spawning most l i k e l y  o c c u r s  between March and May. 

Family P s y c h r o l u t i d a e  
P s y c h r o l u t e s  p h r i c t u s  

Males may be s e g r e g a t e d  from fema le s ,  pe rhaps  i n h a b i t i n g  rocky a r e a s  
( S t e i n  and Bond 1978).  J u v e n i l e s  may e x i s t  p e l a g i c a l l y  u n t i l  
approximate ly  30 mm when they  become b e n t h i c  (Matarese  and S t e i n  1980) .  



Family Cyclopter  i dae  
A c a n t h o l i p a r i s  o p e r c u l a r  is 

S t e i n  (1980) examined 61 specimens and found t h e  number of  r i p e  eggs  
p e r  female was from one t o  s i x ;  mean of  3 .2 .  Only females  l a r g e r  t han  65 
mm con ta ined  g r e a t e r  t han  4 r i p e  eggs.  Females become matxre a t  51 nm 
SL, wi th  r i p e  females  g e n e r a l l y  o c c u r r i n g  from February through 
November. Spawning probably occu r s  throughout  t h e  yea r .  

Careproc t u s  f  i l amentosus  

S t e i n  (1980) was a b l e  t o  examine only  one female of t h i s  s p e c i e s ,  
'20  nrn SL, c o l l e c t e d  i n  February.  The l a r z e s t  eggs  Mere 9.73 rm, and 
oov  i o u s i y  immatare. No conc lus ions  regard ing  -oproduct ion  i n  this 
s p e c i e s  can  be i n f e r r e d .  

Careproc tus  l o n g i f i l i s  

Three females  c o l l e c t e d  i n  February ,  March, and November measured 
146,  162 ,  and 162 mm r e s p e c t i v e l y  ( S t e i n  1980).  Eggs reached  7.09 mm i n  
d i ame te r ,  and 16  i n  number. The s i z e  d i s t r i b u t i o n  of  o v a r i a n  eggs  
sugges ted  t h i s  s p e c i e s  may have prolonged o r  con t inuous  spawning. 

Careproc tus  melanurus 

Twenty-six i n d i v i d u a l s  (15  females ,  11 males)  were examined from t h e  
a r e a ,  with maximum fecund i ty  of 534 eggs  ( S t e i n  1980).  Maximum egg s i z e  
was 4.63 mm, and l e n g t h  a t  ma tu r i t y  f o r  females  appeared t o  be 200 t o  
220 mm. Spawning may be s e a s o n a l ,  because females  wi th  e g g s  over  4.0 mm 
were only  caught  i n  Apr i l  and June.  Males with t h e  l a r g e s t  t e s t e s  were 
c o l l e c t e d  i n  June  and September. 

Careproc tus  microstomus 

S t e i n  (1980) examined t h r e e  females  c o l l e c t e d  i n  February ,  March, 
and October .  One female con ta ined  19 eggs ,  and t h e  l a r g e s t  e g g s  measured 
over  7 mm. T h i s  s p e c i e s  may spawn con t inuous ly .  

Ca rep roc tus  o regonens i s  

Two females  examined by S t e i n  (1980) con ta ined  up t o  10 eggs  pe r  
female;  t h e  l a r g e s t  eggs  were approximate ly  5 mm i n  d iameter .  The 
v a r i o u s  sizes found i n  t h e  r i p e  females  would s u g g e s t  t h i s  s p e c i e s  may 
have prolonged o r  cont inuous  spawning. 

Careproc tus  ov igerum 

Only one specimen, a 431 am female ,  was examined from t h e  l e a s e  a r e a  
( S t e i n  1980) .  T h i s  animal  con ta ined  756 r i p e  eggs ,  r ang ing  i n  s i z e  from 
6.93 t o  7.75 mm. S i z e  d i s t r i b u t i o n  of  eggs  w i t h i n  t h e  o v a r i e s  would seem 
t o  sugges t  wel l - separa ted  spawning pe r iods .  



0 s  t e o d i s c u s  c a s c a d i a e  

S t e i n  (1980) examined 130 0 .  c a s c a d i a e .  Females matured by 
approximate ly  65 mm SL; maximum f e c u n d i t y  was 7  eggs  (mean of  4 .05 ) .  The 
l a r g e s t  eggs  were 5.29 mm i n  d i ame te r .  Spawning o c c u r s  a l l  y e a r ,  and t h e  
e g g s  a r e  probably l a i d  i n  small a g g r e g a t i o n s  o r  pe rhaps  s i n g l y .  

P a r a l i p a r i s  cepha lus  

Twelve specimens of  t h i s  s p e c i e s  were examined ( S t e i n  1980) .  No 
f ema le s  con ta ined  mature eggs ;  maximum egg s i z e  was 0.86 mm. One male 
c o l l e c t e d  i n  January  was 82 am and had well-developed t e s t e s  a s  i f  r eady  
t o  spawn. 

2 s r a l i p a r i s  l a t i f r o n s  

Maximum f e c u n d i t y  f o r  38 i n d i v i d u a l s  c o l l e c t e d  du r ing  f o u r  months of  
t h e  y e a r  was 8  e g g s  wi th  a  mean of  3.7 ( S t e i n  1980).  Maximum egg 
d i ame te r  was 4.47 mm. Females appeared  t o  mature a t  61 mm SL. Spawning 
most l i k e l y  o c c u r s  throughout  t h e  yea r .  

P a r a l i p a r i s  megalopus 

There were a  maximum of  32 r i p e  eggs  ( g r e a t e r  t h a n  3.62 mm) i n  one  
female ( S t e i n  1980).  The l a r g e s t  egg  c o l l e c t e d  from t h r e e  f ema le s  was 
4.31 am. Spawning may be prolonged o r  cont inuous .  Males c o l l e c t e d  i n  
October  were a p p a r e n t l y  r i p e .  

P a r a l i p a r i s  mento 

One male and one  female  c o l l e c t e d  i n  January  were examined ( S t e i n  
1980).  The female  con ta ined  101 e g g s  up t o  2.50 mm i n  d i ame te r .  The 95 
mm male appeared  t o  be r i p e .  T h i s  s p e c i e s  may be a p e r i o d i c  spawner. 

P a r a l i p a r i s  ro saceus  

F ive  females  c o l l e c t e d  i n  January  and March had a  maximum f e c u n d i t y  
of 1 ,277  eggs  ( S t e i n  1980) .  The l a r g e s t  egg was 3.65 mm, and one female  
of  350 mm SL, appeared  r eady  t o  spawn. T h i s  s p e c i e s  a p p e a r s  t o  be a  
p e r i o d i c  spawner. 

3. Growth 

A s  with many a s p e c t s  of  deep-sea f i s h  b io logy ,  v e r y  l i t t l e  known 
r e g a r d i n g  growth. o f  most o c e a n i c  s p e c i e s  which i n h a b i t  t h e  l e a s e  a r e a .  
The m a j o r i t y  o f  work a v a i l a b l e  t o  d a t e  h a s  been t h e  r e s u l t  o f  p r o j e c t s  
by Oregon S t a t e  U n i v e r s i t y  i n v e s t i g a t o r s  on  midwater s p e c i e s .  

Family Melanostomiidae 
Tactostoma macropus 

F i s h e r  (1979)  s t u d i e d  growth of  t h i s  s p e c i e s  w i t h i n  t h e  l e a s e  a r e a .  
Growth c u r v e s  f o r  11 y e a r - c l a s s e s  show s i m i l a r  t r e n d s ,  i n d i c a t i n g  



s i m i l a r  growth i n  d i f f e r e n t  y e a r s .  F i s h  were g e n e r a l l y  65 t o  75 mm SL a t  
t h e  t h e i r  f i r s t  January  o f  l i f e ,  9 5  t o  125 mm a t  one y e a r ,  150 t o  175 mm 
a t  two y e a r s ,  195 t o  215 mm a f t e r  t h r e e  y e a r s  o f  l i f e .  F i s h e r  (1982)  
found t h a t  f emales  grow l a r g e r  t h a n  males.  F i s h  grew 30 t o  40 mm between 
t h e  a g e s  o f  two and t h r e e  y e a r s .  

Family Myctophidae 
S t e n o b r a c h i u s  l e u c o p s a r u s  

Smoker and Pearcy (1970)  c a l c u l a t e d  growth i n  t h i s  s p e c i e s  by 
examining mean l e n g t h  of s u c c e s s i v e  y e a r - c l a s s e s ,  mean l e n g t h s  o f  f i s h  
aged by o t o l i t h s ,  and l e n g t h  of f i s h  back c a l c u l a t e d  from d i a m e t e r s  o f  
o t o l i t h  a n n u l i .  Year -c lass  a n a l y s i s  r e v e a l e d  t h e  f o l l o w i n g  l i n e a r  growth 
from age t u o  through f o u r :  Length(am) = 20.75 + 1.59X!nontns s i n c e  
Ganuary o f  f i r s t  y e a r ) ,  r=0 .98 .  3ased on o t o l i t h  a g i n g ,  t h e  formula  f o r  
growth was g i v ~ n  a s :  Lx = 34.90 - 7 9 . 3 ~ e - O - 3 ~ ~ ,  where Lx = l e n g t h  a t  age  
x ,  and x = age  i n  y e a r s .  O t o l i t h  a n n u l i  i n d i c a t e d  maximum a g e  is  7 t o  8 
y e a r s .  The growth r a t e s  g i v e n  f o r  back c a l c u l a t i o n s  o f  age-group l e n g t h s  
based upon a n n u l i  on t h e  o t o l i  t h s  a r e  s i m i l a r  t o  t h e  above. 

Family Macrour idae  
' Coryphaenoides  a c r o l e p  is 

Females r e a c h  a maximum of  860 mm TL ,  males 750 mm ( S t e i n  and Pearcy 
1982) .  The length-weight  r e l a t i o n s h i p s  f o r  males  and f e m a l e s  a r e  g i v e n  
a s  l o g  we igh t (g1  = 3.39 l o g  TL - 6.14 and l o g  weight  = 3.32 l o g  TL - 
6.00, r e s p e c t i v e l y .  S m a l l e r  f i s h  o c c u r r e d  a t  t h e  ex t remes  o f  t h e  d e p t h  
r a n g e ,  wi th  t h e  l a r g e s t  an imals  p r e s e n t  a t  1600 m.  The d e e p e r  an imals  
may have s lower  growth o r  d i f f e r e n t i a l  m o r t a l i t y  r a t e s .  

Coryphaenoides  a rmatus  

Females r e a c h  976 ma TL,but males  o n l y  grow t o  690 mm TL ( S t e i n  and 
Pearcy 1982) .  The length-weight  r e l a t i o n s h i p  was g i v e n  f o r  males  a s  l o g  
w t  = 3.02 l o g  TL - 5.50 and f o r  f e m a l e s  a s  l o g  w t  = 3.48 l o g  TL - 6.25 
( S t e i n  and Pearcy 1982) .  A f t e r  800 mm TL is a t t a i n e d  a n i m a l s  g a i n  we igh t  
rnuch more r a p i d l y  t h a n  l e n g t h .  T o t a l  l e n g t h  i n c r e a s e s  w i t h  d e p t h  t o  4000 
rn and t h e n  may d e c r e a s e .  The deeper -dwel l ing  a n i m a l s  may have  s lower  
growth o r  h i g h e r  m o r t a l i t y  a t  i n t e r m e d i a t e  s i z e s .  

Coryphaenoides  f i l i f e r  

Females r e a c h  g r e a t e r  l e n g t h s  t h a n  males  (860 ma TL vs .  690 mm TL).  
ghe weight- length  r e l a t i o n s h i p  o f  t h e  s e x e s  is s i m i l a r :  w t  = 2.2 X 10- 

T L ~ . ' ~ ,  Il2 = 0.97 ( S t e i n  and Pearcy 1982) . Average l e n g t h  o f  f i s h  was 
r e l a t i v e l y  c o n s t a n t  th roughou t  t h e  d e p t h  range .  

Coryphaenoides  l e p t o l e p i s  

The maximum l e n g t h s  a t t a i n e d  by t h e  males  and f e m a l e s  a p p e a r  t o  b e  
s i m i l a r  ( S t e i n  and Pearcy 1982) .  The l eng th -we igh t  r e l a t i o n s h i p s  were 
s i m i l a r :  l o g  w t  = 3.23 l o g  TL - 5.92 f o r  ma les ,  and l o g  w t  = 3.29 l o g  TL 
- 6.06 f o r  f emales .  



Family C y c l o p t e r i d a e  
A c a n t h o l i p a r i s  o p e r c u l a r i s  

The length-weight  r e l a t i o n s h i p  f o r  61 specimens was: Weight (g rams)  = 

8.05 X ( S t e i n  1980) .  

C a r e p r o c t u s  melanurus  

The l e n  t h  wei h t  r e l a t i o n s h i p  f o r  26 specimens was: ' r leight(grams1 = 

8.160 X 10- SL(mm) - ? . l o  ( S t e i n  1 3 8 0 ) .  

O s t e o d i s c u s  c a s c a d  i a e  

The l eng th-weigh t  r e l a t i o n s h i p  f o r  130 specimens was: ' ie ight(gr3ms!  
= 5.268s~(arn!3-"  ( S t e i n  1 3 8 0 ) .  

P a r a l i p a r i s  l a t i f r o n s  

The length-wei  h t  r e l a t i o n s h i p  f o r  28 spec imens  was: ~ e i g h t ( g r a m s 1  = 
5.19 X SL(mm) 3.99 ( S t e i n  1980) .  

Family P leuronec  t i d a e  
Glyp tocepha lus  z a c h i r u s  

A s  ment ioned above ,  G .  z a c h i r u s  o c c u r s  i n  t h e  l e a s e  a r e a  o n l y  a s  
l a r v a e ;  a d u l t s  a r e  found-on t h e  s h e l f .  Pearcy e t  a l .  (1977)  r e p o r t e d  on 
t h e  growth o f  l a r v a e  i n  t h e  l e a s e  a r e a ,  w i t h  a few samples  i n c l u d e d  from 
o u t s i d e  t h e  r e g i o n .  A l l  l a r v a e  c o l l e c t e d  i n  March th rough  Nay were s t a g e  
I ( s y m m e t r i c a l ,  l e f t  e y e  h a s  n o t  m i g r a t e d )  b u t  by February  o f  t h e  n e x t  
y e a r  a l l  were s t a g e  I V  ( l e f t  e y e  on r i g h t  s i d e ) .  The l a r v a e  p robab ly  
s e t t l e  t o  t h e  bot tom a f t e r  one y e a r ,  a l t h o u g h  some may remain p e l a g i c  
f o r  o v e r  a y e a r .  

Microstomus p a c i f  i c u s  

T h i s  s p e c i e s  o n l y  o c c u r s  i n  t h e  l e a s e  a r e a  a s  l a r v a e .  L a r v a l  growth 
i n  t h e  s t u d y  a r e a  d u r i n g  t h e  one y e a r  of  p e l a g i c  e x i s t e n c e  is summarized 
by Pearcy e t  a l .  ( 1 9 7 7 ) .  During t h e  f i r s t  y e a r  l a r v a e  grow t o  
a p p r o x i m a t e l y  20 t o  30 rnm SL, a f t e r  which t h e y  s e t t l e .  Larger  ( g r e a t e r  
t h a n  50 mm) l a r v a e  a p p e a r  t o  r e p r e s e n t  a  r e s i d u a l  p o p u l a t i o n  which d i d  
n o t  f i n d  s u i t a b l e  c o n d i t i o n s  f o r  metamorphosis ,  and may remain  i n  t h e  
p l a n k t o n  u n t i l  s u i t a b l e  c o n d i t i o n s  a r e  p r e s e n t .  These  l a r g e r  l a r v a e  d o  
n o t  a p p e a r  t o  grow much a t  a l l .  T h e i r  f a t e  is unknown i n  r e g i o n s  s u c h  a s  
t h e  s t u d y  area where the bot tom is below t h e  s p e c i e s  d e p t h  r a n g e .  

Family Scombridae 
Thunnus a l a l u n g a  

Albacore  o c c u r r i n g  w i t h i n  t h e  GRLA are j u v e n i l e s  o f  2-4 y e a r s  o l d  
(Bell ,  1962; Otsu and Uchida,  1963) .  Leng ths  r a n g e  from 55-87 cm, b u t  
most a r e  65-80 cm ( L a u r s  and Lynn, 1977) .  They a r e  g e n e r a l l y  s m a l l e r  
t h a n  f i s h  c a u g h t  f u r t h e r  s o u t h .  Because a l b a c o r e  a r e  m i g r a t o r y  and o c c u r  
s e a s o n a l l y  f o r  o n l y  a  s h o r t  time w i t h i n  t n e  G R L A ,  growth r a t e s  w i t h i n  
t h e  a r e a  are unknown. However, growth o f  o n e  f i s h  t agged  w i t h i n  t h e  GRLA 



and recovered  e l sewhere  is known (Ot su ,  1960).  T h i s  f i s h ,  tagged and 
r e l e a s e d  a t  4 2 O 2 0 ' ~ ,  1 2 7 O 3 3 ' ~ ,  was r e c a p t u r e d  287 days  l a t e r ,  6768 km 
away. I t  grew 7.2 cm d u r i n g  i t s  freedom. Another f i s h  (Clemens, 1961 ) 
r e l e a s e d  o u t s i d e  t h e  GRLA and recovered  wi th in  it a t  4 0 ° 5 9 ' ~ ,  12405gtW, 
t r a v e l e d  1003 km i n  83 days ,  b u t  a p p a r e n t l y  "shrankv 4.8 cm. 

4. Migra t ion  

What is known of t h e  v e r t i c a l  o r  h o r i z o n t a l  movements of  f i s h e s  i n  
t h e  l e a s e  a r e a  h a s  been g e n e r a l l y  i n f e r r e d  from c a t c h  d a t a .  V e r t i c a l  
mig ra t ion  of  mesopelagic f i s h e s  has  been we l l  s t u d i e d  by Dr. W.G. Pearcy 
and c o l l e a g u e s  a t  Oregon S t a t e  U n i v e r s i t y .  Most s t u d i e s  a r e  Sased on 
d i s c r e t e  c o l l e c t i o n s  of  f i s h e s  by micwater n e t s  t o  p r e d i c t  v e r t i c a l  
aovements. For l a r g e r  s p e c i e s ,  movements have been monitored by 
ana lyz ing  t a g  r e t u r n s ,  o r  fo l lowing  i n d i v i d u a l  f i s h .  There is  l i t t l e  i f  
any d a t a  on movements o f  t h e  ma jo r i t y  o f  f i s h  i n  t h e  l e a s e  a r e a .  The 
fo l lowing  summarizes s t u d i e s  of  m i g r a t i o n s  o f  f i s h  s p e c i e s  w i t h i n  t h e  
a r e a .  F a i l u r e  t o  mention a  p a r t i c u l a r  s p e c i e s  means t h e r e  a r e  no d a t a  
r ega rd ing  t h a t  p a r t i c u l a r  s p e c i e s .  

Family Bathylag idae  
Bathylagus m i l l e r i  

Pearcy e t  a l .  (1977) p re sen ted  ev idence  t h a t  t h i s  s p e c i e s  d i d  n o t  
mig ra t e  v e r t i c a l l y  i n  t h e  l e a s e  a r e a .  A l t e r n a t i v e l y ,  Willis and Pearcy 
(1982) found s i g n i f i c a n t l y  more i n d i v i d u a l s  a t  500 m a t  n i g h t ,  and a t  
650 m by day. There was no d i f f e r e n c e  i n  abundance throughout  t h e  day a t  
800 m. The re fo re ,  i t  a p p e a r s  t h i s  s p e c i e s ,  e s p e c i a l l y  s m a l l e r  
i n d i v i d u a l s ,  moves from around 650 m t o  500 m and above a t  n i g h t .  

Bathylagus o c h o t e n s i s  

B. o c h o t e n s i s  may mig ra t e  v e r t i c a l l y  i n  t h e  l e a s e  a r e a .  The m a j o r i t y  
o f  i z d i v i d u a l s  caught  du r ing  t h e  n i g h t  were i n  t h e  upper  50 m,  bu t  by 
day most f i s h  were caught  a t  500 t o  700 m (Pea rcy  e t  a l .  1977).  

Bathylagus p a c i f  i c u s  

T h i s  s p e c i e s  does  n o t  appear  t o  undergo d i e l  v e r t i c a l  m i g r a t i o n s  i n  
t h i s  a r e a .  Pearcy  e t  al. (1977) caugh t  few f i s h  above 400 m e i t h e r  day 
o r  n i g h t .  The l a r g e s t  c a t c h e s  100 t o  158 km west o f  Newport were a t  650 
m f o r  both day and n i g h t  samples (Willis and Pearcy 1982).  Smal le r  f i s h  
(50 t o  70 mm SL) may seek  deeper  w a t e r ,  and a s  they grow move i n t o  
sha l lower  d e p t h s  from which t h e y  mig ra t e  upward d u r i n g  t h e  n i g h t .  

Family ~ p i s t h o ~ r o c t i d a e  
Macrop inna  microstoma 

T h i s  s p e c i e s  is most common a t  500 m bo th  day  and n i g h t ,  and does  
n o t  appea r  t o  engage i n  d i e l  v e r t i c a l  m i g r a t i o n s  (Willis and Pearcy 
1982) .  



Family Chaul iodont idae  
Chauliodus macouni 

Th i s  s p e c i e s  is no t  known t o  make d i e l  v e r t i c a l  mig ra t ions  o f f  
Oregon. R e s u l t s  of 335 IKMT samples 120 km o f f  Newport i n d i c a t e d  t h e  
popu la t i on  was c e n t e r e d  a t  400 t o  500 m throughout  t h e  day (Pearcy  e t  
a l .  1977). C .  macouni was most abundant a t  5C3 m day and n i g h t  i n  
samples t aken  11 t o  158 km o f f  Oregon (Willis and Pearcy 1982) .  
I n d i v i d u a l s  may migra te  i n t o  sha l lower  water  a t  n i g h t .  

Family Gonostomatidae 
Cyclothone a c c l i n i d e n s  

T r a x l s  taken  130 ta 158 kn west  of Newport caught  t?,e ~ a j o r i t y  of 
t h i s  s p e c i e s  a t  600 ( h i l l i s  and Pearcy ! 3 3 2 ) ,  Yuch g r e a t e r  c a t c h e s  
occurred  a t  n i g h t  a t  t h i s  d e p t h ,  which may sugges t  they move deeper  
du r ing  t h e  day. 

Cyclothone a t r a r i a  

Pearcy e t  a l .  (1977) found was no ev idence  f o r  v e r t i c a l  mig ra t ion  i n  
t h i s  s p e c i e s  o f f  Oregon. Willis and Pearcy (1982) found more C. a t r a r i a  
a t  650 and 800 m du r ing  t h e  day and n i g h t ,  r e s p e c t i v e l y .  T h i s  S p e c i e s  
may t h e r e f o r e  move i n t o  deeper  wa te r  du r ing  t h e  day. 

Cyclothone pseudopa l l i da  

Willis and Pearcy (1982) provided  ev idence  f o r  d i e l  movements of 
t h i s  s p e c i e s  i n t o  t h e  upper 500 m a t  n i g h t .  Gene ra l ly ,  most c a t c h e s  were 
g r e a t e s t  a t  500 m both day and n i g h t .  

Cvclo thone s i a n a t a  

Th i s  s p e c i e s  was most abundant  a t  500 m both day and n i g h t  100 t o  
158 km o f f  Newport (Willis and Pearcy 1982).  There was, however, some 
evidence  f o r  a  mig ra t ion  above 500 m a t  n i g h t .  

Family S ternoptych  idae  
Arygropelecus s l a d e n i  

Pearcy e t  a l .  (1977) found i n d i v i d u a l s  s c a t t e r e d  between 100 and 
1000 m 120 km o f f  t h e  c o a s t  of Oregon. There was no ev idence  f o r  d i e l  
v e r t i c a l  mig ra t ion .  

Family Melanostomiidae 
Tactostoma macropus 

Midwater tows 80 km o f f  t h e  c e n t r a l  Oregon c o a s t  provided  i n d i r e c t  
ev  d  nce  of d i e l  v e r t i c a l  mig ra t ions .  A t  n i g h t  36.9 i n d i v i d u a l s  p e r  4 2 10 m were cap tu red  i n  t h e  upper  150 m, whereas no an imals  were caught  
a t  t h e s e  d e p t h s  du r ing  t h e  day (Pearcy  and Laura 1966).  Daytime tows a t  
150 t o  500 m, caught  26.2 i n d i v i d u a l s  per  1 0 ~ m ~ .  T .  macro u s  was t h e  
predominant f i s h  caught  i n  t h e  s c a t t e r i n g  l a y e r  at. 9& m depth  
from 2048 t o  2351 h r s  (Pearcy  and Mescecar 1970). From 0200 t o  0535 h r s  



i t  occu r r ed  a t  10 t o  50 m.  During t h e  dayt ime t h e  s c a t t e r i n g  l a y e r  
descended,  and T. macropus concen t r a t ed  a t  175 t o  400 m from 161 0 t o  - 
2100 hrs. 

Pearcy e t  a l .  (1977) e s t i m a t e d  abundances a t  v a r i o u s  d e p t h s  from 335 
n i g h t  and daytime t r a w l s  120 km o f f  Newport. They concluded T. macropus 
mig ra t e s  from a popu la t i on  c e n t e r e d  a t  500 m i n  t h e  day t o  t h e  upper 200 
m a t  n i g h t .  Willis and Pearcy (1982) observed t h a t  sma l l e r  f i s h  ((240 mm 
SL) a r e  probably t he  a a j o r i t y  of  t h e  v e r t i c a l  m i g r a t o r s  i n t o  t h e  upper 
500 m. 

Family Scopelarch idae  
3 e n t h a l b e l l a  d e n t a t a  

A l l  i n d i v i u a l s  cap tu red  120 km o f f  3regon occurred  below 200 m ,  acd 
probably do no t  migra te  v e r t i c a l l y  (Pearcy  e t  a l .  '977). T h i s  s p e c i e s  
was most abundant between 500 and 650 m a t  s t a t i o n s  100 t o  158 km o f f  
Newport. Catches  were u n r e l a t e d  t o  time of  day,  implying no v e r t i c a l  
mig ra t ion  (Willis and Pearcy 1982).  

Family Pa ra l ep  i d i d a e  
Lest idium r i n g e n s  

Th i s  s p e c i e s  may make d i e 1  v e r t i c a l  mig ra t ions .  Numerous 
i n d i v i d u a l s  a r e  p r e s e n t  i n  t h e  upper 100 m a t  n i g h t ,  bu t  none a r e  caught  
i n  t h e  upper 150 m du r ing  t h e  day (Pearcy  e t  a l .  1977).  However, i t  is 
probably  a good n e t  avo ide r .  

Family Myctophidae 
Diaphus t h e t a  

Midwater tows 80 km o f f  c e n t r a l  Oregon p rov ide  ev idence  f o r  v e r t i c a l  
m i g r a t i o n s  of D. t h e t a .  A t  n i g h t ,  abundances were 128.2 and 24.8 
i n d i v i d u a l s  per  l w i n  t h e  upper  150 m and from 150 t o  500 m,  
r e s p e c t i v e l y  (Pearcy  and Laurs  1966). Compared t o  day when abundance was 
only  15.0 i n d i v i d u a l s  per  1 03m2 i n  t h e  upper 150 m and 124.6 p e r  1 03m2 
a t  150 t o  500 m. These d a t a  sugges t  a 500 m mig ra t ion  d a i l y .  The r e s u l t s  
of 335 IKMT samples taken  120 km o f f  Newport showed peak abundance of  
t h i s  s p e c i e s  from 200 t o  600 m du r ing  t h e  day (Pearcy  e t  a l .  1977).  A t  
n i g h t  peak abundance is from t h e  s u r f a c e  t o  200 m, wi th  a small group a t  
350 m. T h i s  deepe r  group probably  does  n o t  migra te .  

Lampanyctus r e g a l i s  

Most abundant  a t  650 m both n i g h t  and day,  L. r e g a l i s  may move 
upward a t  n i g h t  ( W i l l i s  and Pearcy 1982). ~ e a r c y  e t  a l .  (19771 Found a 
few i n d i v i d u a l s  nea r  t h e  s u r f a c e  a t  n i g h t ,  b u t  most occu r r ed  between 200 
and 700 m. 

Lampanyctus r i  t t e r i  

L.  r i t t e r i  appea r s  t o  mig ra t e  from a dayt ime depth of  400 t o  600 m 
t o  t g e  upper 200 m a t  n i g h t  (Pearcy  e t  a l .  1977) .  Very few i n d i v i d u a l s  
occur  below 600 m. 



Protomyctophum thompsoni 

T h i s  s p e c i e s  does  n o t  appear  t o  migra te  v e r t i c a l l y  o f f  Oregon. 
Pearcy e t  a l .  (1977)  r e p o r t e d  c o n c e n t r a t i o n s  of  t h i s  s p e c i e s  between 200 
and 400 m both day and n i g h t .  

S t enobrach ius  l eucopsa rus  

Pearcy and Laurs  (1966) sampled t h e  mesopelagic f i s h e s  50 nm o f f  t h e  
c e n t r a l  Oregon c o a s t ,  and found s i g n i f i c a n t  i n c r e a s e s  i n  abundance of 
t h i s  s p e c i e s  i n  t h e  upper  150 m a t  n i g h t .  Daytime c a t c h e s  were g r e a t e s t  
a t  150 t o  500 n, i n d i c a t i n g  a  mig ra t ion  t o  t h e  s u r f a c e  a t  n i g h t .  Pearcy 
anJ  u e s e c s r  !'?"Sj r e p s r t e d  tRe r e s u l t s  of taws t n r s ~ g n  tEe >Si o f f  
c e n t r a l  Zregon. 2. l eucopsa rus  was d i s t r l o u t e d  n a i c l y  a t  10 t o  $5 m from 
2048 t o  2351 n r s . ,  wnereas i t  was most ly a t  175 t o  415 m from 1024 t o  
2100 h r s .  Pearcy e t  a l .  (1977)  ana lyzed  335 midwater t r a w l s  taken  120 km 
o f f  Newport and found daytime dep ths  were 200 t o  600 m,  bu t  peak 
n i g h t t i m e  abundance was above 100 m. There was a second peak a t  420 m of  
non-migrators.  

The many s t u d i e s  of t h i s  s p e c i e s  have shown t h a t  they  migra te  from 
300 t o  600 m t o  0 t o  50 m a t  n i g h t  (Willis and Pearcy 1982).  

S t enobrach ius  nannochir  

A l l  S. nannochir  c o l l e c t e d  120 km o f f  Oregon were below 400 m 
(Pea rcy  e t  a l .  1977).  I t  does  n o t  appear  t h i s  s p e c i e s  makes d i e 1  
v e r t i c a l  m i g r a t i o n s  i n  t h e  upper  mesopelagic zone. 

Symbolophorus c a l i f o r n i e n s e  

S. c a l i f o r n i e n s e  abundance changes from 200 t o  600 m du r ing  t h e  day 
t o  0-to 400 m a t  n i g h t  (Pearcy  e t  a l .  1977) ,  sugges t ing  d i u r n a l  v e r t i c a l  
mig ra t ions .  

Ta r l e tonbean ia  c r e n u l a r i s  

Pearcy and Laurs  (1966) demonst ra ted  v e r t i c a l  m i g r a t i o n s  of  t h i s  
s p e c i e s  from up t o  500 m t o  t h e  s u r f a c e .  Peak c a t c h e s  (197.4 i n d i v i d u a l s  
pe r  103m2) occu r r ed  a t  n i g h t  above 150 m ,  and t h e  g r e a t e s t  dayt ime 
c a t c h e s  were a t  150 t o  500 m (43 .0  i n d i v i d u a l s  p e r  103m2). Few T. 
c r e n u l a r i s  o c c u r r e d  below 500 m. Pearcy e t  a l .  (1977) found t h i s  s p e c i e s  
t o  be  s l i g h t l y  less abundant  t han  some o t h e r  myctophids. Highes t  d e n s i t y  
o f  an ima l s  occu r r ed  i n  t h e  upper 100 m i n  day tows,  b u t  a t  n i g h t  f i s h  
occu r r ed  between-200 and 600 m,  wi th  a  second peak a t  700 m. 

Family Macrouridae 
Coryphaenoides a c r o l e p i s  

Adult C .  a c r o l e p i s  a r e  cons ide red  e p i b e n t h i c .  They a r e  n o t  thought  
t o  engage i n  v e r t i c a l  o r  h o r i z o n t a l  mig ra t ions .  There i s ,  however, 
ev idence  f o r  o n t o g e n e t i c  mig ra t ion .  S t e i n  ( 1980) provided  d a t a  from 
samples c o l l e c t e d  i n  t h e  l e a s e  a r e a .  The s m a l l e s t  an imals  were c o l l e c t e d  



i n  t h e  upper  200 m ,  p o s t l a r v a e  from 500 m,  and j u v e n i l e s  were from 650 
t o  800 m. Only i n d i v i d u a l s  g r e a t e r  t h a n  13  mm head l e n g t h  were caught  
below 800 m. 

Family Melamphaidae 
Melamphaes l u g u b r i s  

Peak of  abundance of  M. l u g u b r i s  o c c u r s  a t  650 m f o r  an imals  caugh t  
100 t o  158 km o f f  Newport (Willis and Pearcy 1982) .  There a r e  a p p e a r s  t o  
be a l i m i t e d  v e r t i c a l  mig ra t ion  from 650 t o  n e a r  500 m du r ing  t h e  n i g h t .  

,Poromi tra c r a s s i c e p s  

Pearcy e t  31. ( 1977) f o u n d  P.  c r a s s i c e p s  on::{ below 400 rn, and t h e r e  
&as no ev idence  of d i e 1  v e r t i c a l  n i g r a t i o n .  U i l l i s  and Pearcy : 1982) 
"Light more a t  n i g h t  t han  b y  day when f i s h i n g  a t  3C0 9; they thcugh t  
t h i s  s p e c i e s  was moving d a i l y  between deeper  dep ths .  Few i n d i v i d u a l s  
were c o l l e c t e d  a t  500 m. 

Family Scombridae 
Thunnus a l a l u n g a  

Albacore  a r e  h i g h l y  migra tory .  They o n l y  occu r  i n  t h e  GRLA i n  
summer, when a p o r t i o n  o f  t h e  s t o c k ,  mig ra t ing  from t h e  wes tern  P a c i f i c  
o f f  Japan  and r each ing  wes t e rn  North America a t  about  3 8 O ~ ,  mig ra t e  
nor thward  t o  Canadian and sometimes t o  Alaskan w a t e r s  (Lau r s  1979, i n  
Kethen 1980) .  I n  t h i s  m i g r a t i o n ,  they p a s s  through t h e  G R L A .  
D i s t r i b u t i o n  of  a l b a c o r e  i s  de termined  by oceanographic  c o n d i t i o n s  
(Alverson  1961, Johnson 1962, Lane 1965, Owen 1968, Pearcy 1973, Laurs  
and Lynn 1977, Laurs ,  F i e l d e r ,  and Montgomery 1984) .  Hydrographic f r o n t s  
appea r  p a r t i c u l a r l y  impor tan t  (Lau r s  e t  a l .  1984) . Temperature may be 
t h e  pr imary  de t e rminan t  of  a l b a c o r e  d i s t r i b u t i o n .  F i s h  g e n e r a l l y  occu r  
i n  w a t e r s  between 1 6O and 1 ~ O C  (Clemens 1961 , Laevas tu  and Hela 1970) . 
Because t h e  predominant  summer upwel l ing  o f f  Oregon r e s u l t s  i n  a b e l t  o f  
c o l d  water  immediately o f f s h o r e  (Alverson  1961) ,  a l b a c o r e  a r e  u s u a l l y  
d i s t r i b u t e d  well o f f s h o r e  i n  warmer w a t e r s  (Pearcy  1973; Owen 1968; Lane 
1965) .  Thus, a l b a c o r e  occur  r e g u l a r l y  i n  t h e  G R L A ,  b u t  t h e i r  l o c a t i o n ,  
abundance,  and r o u t e s  a r e  h i g h l y  v a r i a b l e .  

T h i s  h i g h l y  migra tory  s p e c i e s  is s e a s o n a l l y  abundant  i n  t h e  
o f f  s h o r e  waters o f  Oregon and C a l i f o r n i a .  I n d i v i d u a l s  tagged  o f f  t h e  
c o a s t  o f  s o u t h e r n  C a l i f o r n i a  from June  through August mig ra t e  northward 
a l o n g  the C a l i f o r n i a  c o a s t  a r r i v i n g  i n  the w a t e r s  o f f  Oregon i n  J u l y  
through November (Clemens 1961 . Only one  tagged  a l b a c o r e  from s o u t h e r n  
C a l i f o r n i a  was been caugh t  i n  t h e  l e a s e  a r e a  (Clemens 1961 ) . T h i s  was 
p robab ly  because few an ima l s  were tagged when t h e  n o r t h e r n  f i s h e r y  
became a c t i v e ,  a n d ' t h e  f i s h  seemed t o  b e  l o c a t e d  f a r t h e r  o u t  t o  s e a ,  
away from t h e  main f i s h i n g  grounds.  The t agg ing  d a t a  would i n d i c a t e  a 
g e n e r a l  northward movement o f  f i s h  from o f f  t h e  Baja and s o u t h e r n  
C a l i f o r n i a  c o a s t s  t o  n o r t h e r n  C a l i f o r n i a ,  Oregon, and Washington. 



5. Food h a b i t s  

A s  w i t h  o t h e r  a s p e c t s  o f  f i s h  b i o l o g y  i n  t h i s  a r e a ,  most o f  t h e  
f e e d i n g  s t u d i e s  have  been c a r r i e d  o u t  by W.G. P e a r c y ,  and h i s  c o l l e a g u e s  
and s t u d e n t s .  Most o f  t h e  s p e c i e s  l i s t e d  i n  T a b l e  3 a r e  r a r e  and 
t h e r e f o r e  few i n d i v i d u a l s  have  Seen  c o l l e c t e d .  The f e e d i n g  h a b i t s  o f  t h e  
n a i n  c o n s t i t u e n t s  o f  t h e  mesope lag ic  and d e m e r s a l  h a b i t a t  have been 
examined, as  w e l l  a s  some o f  t h e  e p i - p e l a g i c  f i s h e s  such  a s  a l b a c o r e .  
The f o l l o w i n g  is a  summary o f  s t u d i e s  r e g a r d i n g  f e e d i n g  h a b i t s  o f  f i s h e s  
c o l l e c t e d  w i t h i n  t h e  Gorda Ridge l e a s e  a r e a .  The s p e c i e s  a c c o u n t s  a r e  
l i s t e d  i n  t h e  o r d e r  o f  Tab le  3. Omiss ions  mean no i n f o r m a t i o n  is 
a v a i l a b l e  on t h i s  s u b j e c t  f o r  t h o s e  s p e c i e s .  

T a m i l y  Y e l a n c s t ~ m i i d a e  
T^_ n t ,,, ,ostcma macropus 

O s t e r b e r g  e t  a l .  (1964)  examined 52 spec imens  o f  t h i s  s p e c i e s  from 
o f f  Oregon ( t h e r e  was n o  ment ion where  t h e  samples  were t a k e n )  . Food was 
p r i m a r i l y  e u p h a u s i i d s  and s e r g e s t i d  shr imp.  L a n t e r n f i s h ,  however ,  
r e p r e s e n t e d  a p p r o x i m a t e l y  h a l f  o f  t h e  t o t a l  volume o f  p r e y  consumed. 
F i s h e r  (1980)  examined 530 i n d i v i d u a l s ,  most t a k e n  a p p r o x i m a t e l y  8 5  km 
west of  Newport. J u v e n i l e s  a t e  p r i n c i p a l l y  e u p h a u s i i d s  ( m o s t l y  Euphausia  
pac i f  ica) , a n d  a few copepods.  As t h e  f i s h  grew l a r g e r ,  e u p h a u s i  i d s  
s t i l l  predomina ted ,  b u t  f i s h  and shr imp ( S e r g e s t e s  s i m i l i s )  were e a t e n  
more f r e q u e n t l y .  The l a r g e s t  f i s h  a t e  o t h e r  f i s h e s  ( S t e n o b r a c h i u s  
l e u c o p s a r u s ,  Diaphus t h e t a ,  and S e b a s t e s  s p . )  and  less o f t e n  e u p h a u s i i d s  
and S. similis. L a r g e r  f i s h  e i t h e r  consumed fewer  p r e y  o r  had f a s t e r  
d i g e s t i o n  r a t e s  t h a n  s m a l l e r  f i s h  o f  t h i s  s p e c i e s .  

Family Myctoph i d a e  
Diaphus t h e t a  

T y l e r  and Pearcy (1975)  examined 129 spec imens  c a u g h t  80 t o  120 km 
o f f  Newport. F o r t y - f i v e  p e r c e n t  o f  t h e  s tomachs  c o n t a i n e d  e u p h a u s i i d s  
( p r i m a r i l y  Euphausia  p a c i f i c a ) ,  51.2% had copepods ( m o s t l y  Ca lanus  s p .  
and M e t r i d i a  l u c e n s ) ,  and 10.1% c o n t a i n e d  amphipods ( g e n e r a l l y  
P a r a t h e m i s t o  p a c i f i c a ) .  The remainder  o f  t h e  p rey  were p t e r o p o d s ,  
o s t r a c o d s ,  p o l y c h a e t e s ,  c h a e t o g n a t h s ,  and s a l p s .  

S t e n o b r a c h i u s  l e u c o p s a r u s  

S. l e u c o p s a r u s  were c o l l e c t e d  84 t o  120 km west o f  Newport f rom 1963 
t o  1365. O f  366 s tomachs  c o n t a i n i n g  f o o d ,  e u p h a u s i i d s  were i n  50.6%, 
copepods i n  55.21, and amphipods i n  7.7% ( T y l e r  and Pearcy  1975) .  D. 
t h e t a  consumed mos t ly  t h e  e u p h a u s i  i d ,  E. p a c i f  i c a ,  copepods ,  ~ a l a n &  
s p .  , and M e t r i d i a  l u c e n s ,  and  t h e  amphrpod, P a r a t h e m i s t o  p a c i f  i c a .  The 
r e m a i n d e r  o f  t h e  d i e t  i n c l u d e d  e g g s ,  p t e r o p o d s ,  o s t r a c o d s ,  p o l y c h a e t e s ,  
c h a e t o g n a t h s ,  s a l p s ,  f i s h ,  and d ia toms .  

Based o n  samples  from 120  km west o f  Newport, P e a r c y  e t  a l .  ( 1 9 7 9 )  
compared f e e d i n g  h a b i t s  o f ' m i g r a t i n g  ( 0  t o  100 rn) and non-migratory (300  
t o  700 m )  S. l e u c o p s a r u s .  S h a l l o w e r  f i s h  a t e  p r i m a r i l y  t h e  e u p h a u s i i d  
Euphausia  Fac  i f  i c a ,  amphipod P a r a t h e m i s t o  p a c i f  i c a ,  copepods M e t r i d i a  
p a c i f i c a ,  P a r e u c h a e t a  s p p . ,  C a l a n u s  c r i s t a t u s ,  C a l a n u s  p lumchrus ,  



H e t e r o r h a b d u s  spp.  , and Euca lanus  bungi  i ,  i n  t h a t  o r d e r .  Deeper 
i n d i v i d u a l s  ate ( i n  r a n k  o r d e r )  t h e  f o l l o w i n g :  C. p lumchrus ,  
P a r a e u c h a e t a  spp . ,  e u p h a u s i i d s ,  o s t r a c o d s ,  E. bungi  i ,  M e t r i d i  i d a e ,  - E. 
p a c i f i c a ,  C a l a n u s  s p . ,  He te ro rhabdus  s p p . ,  and f i s h  s c a l e s .  

T a r l e t o n b e a n i a  c r e n u l a r i s  

T y l e r  and Tearcy ( 1975) examined 153 spec imens  o f  t h i s  s p e c i e s  
c a u g h t  84 t o  120 km we$t of Newport. F o r t y - e i g h t  p e r c e n t  had e a t e n  
e u p h a u s i i d s  (Euphaus ia  p a c i f i c a ) ,  28.8% copepods ( p r e d o m i n a t e l y  Y e t r i d i a  
l u c e n s )  , 6.5% amphipods ( p r i m a r i l y  P a r a t h e m i s t o  p a c i f  i c a ) ,  and 5 . 9 k  
p t e r o p o d s  (L imac ina  h e l i c i n a )  . The r e s t  o f  t h e  d i e t  was o s t r a c o d s  and 
c h a e  t o g n a t h s .  

Fainiiy : lacrour  i d a e  
Coryphaeno ides  a c r o l e p i s  

Of 216 C.  a c r o l e p i s  c o l l e c t e d  120 t o  270 km o f f  c e n t r a l  Oregon,  95% 
had e v e r t e d g u t s ,  2% were empty, and o n l y  3% ( 6  i n d i v i d u a l s )  c o n t a i n e d  
food i n  t h e i r  s tomachs  ( P e a r c y  and Ambler 1974) .  The p r e y  c o n s i s t e d  o f  
cepha lopods  (Gona tus  f a b r i c i i ,  C r a n c h i i d a e ,  and Vampyro teu th i s  
i n f e r n a l i s ) ,  amphipods,  decapod3 (Crangon abyssorum and C h i o n e c t e s  
t a n n e r i ) ,  and f i s h e s .  

Coryphaeno ides  a r m a t u s  

A t o t a l  o f  1044 C. a r m a t u s  were c o l l e c t e d  from 1961 t o  1972 a t  
v a r i o u s  l o c a t i o n s  1 2 5  t o  270 km o f f  t h e  c e n t r a l  Oregon c o a s t  ( P e a r c y  and 
Ambler 1974) .  S e v e n t y - t h r e e  p e r c e n t  o f  t h e s e  a n i m a l s  had e v e r t e d  
s tomachs ,  0.2% had s tomachs which were empty, and 27% had s tomachs 
c o n t a i n i n g  food.  E igh ty - four  d i f f e r e n t  food i t e m s  were i d e n t i f i e d .  The 
most i m p o r t a n t  were Crangon abyssorum,  S t r o t h y g u r a  s p . ,  copepods ,  
amphipods,  c e p h a l o p o d s ,  h o l o t h u r o i d s  , and f i s h e s .  O f  minor  impor tance  
were sh r imp,  mysids ,  e u p h a u s i i d s ,  p e l e c y p o d s ,  and e c h i u r o i d s .  A s  t h e  
f i s h  grew, p e l a g i c  p r e y  ( s u c h  as  f i s h e s  and c e p h a l o p o d s )  became a l a r g e r  
p o r t i o n  o f  t h e  d i e t .  

Coryphaeno ides  f i l i f e r  

Pearcy  and Ambler (1974)  examined s tomachs  o f  837 i n d i v i d u a l s  c a u g h t  
p r i m a r i l y  120 t o  270 km o f f  t h e  c e n t r a l  Oregon c o a s t .  Ninety-two p e r c e n t  
of t h o s e  c a u g h t  had e v e r t e d  g u t s ,  w h i l e  1 %  had empty s tomachs ,  and 7% 
had i d e n t i f i a b l e  p rey .  C.  f i l i f e r  a t e  p r i m a r i l y  c r u s t a c e a n s  (mys ids ,  
s h r i m p ,  amphipods,  and z rangon  a b  yssorum) , h o l o t h u r o i d s ,  p o l y c h a e t e s ,  
c e p h a l o p o d s ,  a n d  fishes. The r e m a i n d e r  o f  the d i e t  was copepods ,  
e u p h a u s i i d s ,  o p h i u r o i d s ,  and pe lecypods .  2. f i l i f e r  consumed 40 
d i f f e r e n t  t y p e s  o f  p rey .  

Coryphaeno ides  l e p t o l e p i s  

A s t u d y  of s tomach c o n t e n t s  o f  160 C. l e p t o l e p i s  c a u g h t  p r i m a r i l y  
120 t o  270 km o f f  t h e  c e n t r a l  Oregon c o a s t  d e t e r m i n e d  t h a t  49% had 
e v e r t e d  g u t s ,  0.6% were empty, and 50% c o n t a i n e d  p rey  ( P e a r c y  and  Ambler 
19741. T h i s  s p e c i e s  a t e  Crangon abyssorum,  copepods,  amphipods,  



Sto r thyngura  s p . ,  mysids, po lychae t e s ,  and ophiuro ids .  A small p o r t i o n  
of  t h e  d i e t  was made up o f  euphaus i id s ,  shrimp, and f i s h e s .  The l a r g e s t  
f i s h  (500 t o  599 mm)  preyed on p e l a g i c  organisms,  whi le  t h e  s m a l l e r  f i s h  
a t e  b e n t h i c  an imals .  

A l b a t r o s s i a  p e c t o r a l i s  

Five of t h e  22 specimens of  A.  p e c t o r a l i s  caught  120 t o  270 km o f f  
t h e  c e n t r a l  Oregon c o a s t  con ta ined  food i n  t h e i r  stomachs (Pearcy  and 
Ambler 1974).  Prey c o n s i s t e d  of  cephalopods (Cranchi idae  and J a p a t e l l a  
sp .  1 ,  oph iu ro ids  (Ophiocten pac i f  icum, Ophiacantha sp .  and Scotoplanes  
s p . )  and f i s h e s .  

Zarnily ? s y c h r o i u t i d a e  
Psych ro lu t e s  p h r i c t u s  

S t e i n  and Bond (1978) r e p o r t e d  t h e  f eed ing  h a b i t s  o f  25 specimens, 
a t  l e a s t  s i x  o f  which were caugh t  i n  t h e  GRLA. The most f r e q u e n t l y  
consumed prey were s e a  pens ( S t y l a t u l a  sp . ,  B a l t i c i n a  ? s p . ,  Fun icu l ina  
s p . )  c r a b s  (Chionoece tes  s p . ) ,  and s n a i l s  (Buccinium s p . ) .  Other  prey 
items inc luded  Sebas to lobus  a l a s c a n u s ,  S e b a s t e s  s p . ,  octopod beaks ,  
oph iu ro ids ,  a  p l a s t i c  bag, r o c k s ,  he rmi t  c r a b s  (Pagurus sp . ,  Parapagurus 
s p . ) ,  anemone, s e a  cucumber, and c r i n o i d s .  

Family Scombridae 
Thunnus a l a l u n g a  

Albacore occu r r ing  wi th in  t h e  GRLA have been s t u d i e d  by Laurs  ( i n  
l i t t .  t o  R.  Brodeur, 3 June 19821, Pearcy (19731, Ive r sen  (1961)  and 
Pinkas ,  O l iphan t ,  and Ive r son  (1971) .  The l a s t  two d i d  n o t  s e p a r a t e  t h e  
r e s u l t s  from wi th in  t h e  GRLA and o u t s i d e  i t ,  b u t  t h e i r  r e s u l t s  a r e  
inc luded  h e r e  because t h e i r  f i n d i n g s  can  be taken  a s  t y p i c a l  a l b a c o r e  
f eed ing  h a b i t s  w i th in  GRLA. 

Laurs  ( i n  l i t t . ,  op. c i t .  found t h a t  a l b a c o r e  i n  t h e  GRLA a t e  
p r i m a r i l y  c r u s t a c e a n s  (73.2% by volume), bu t  Pearcy (1973) found t h a t  
f i s h  "wi th in  130 mi l e s  of sho re  had been f eed ing  l a r g e l y  on f i s h e s . .  ." 
bu t  o f f  s h o r e ,  " squ ids  and sometimes euphaus i id s  were more impor tan t . .  . I f .  

Stomach c o n t e n t s  of  t h r e e  groups of  a l b a c o r e  a c t u a l l y  c o l l e c t e d  wi th in  
t h e  GRLA on t h r e e  s e p a r a t e  o c c a s i o n s  du r ing  t h e  summer con ta ined  
cephalopods (80.2%) and c r u s t a c e a n s  (46.6% and 79 .4%).  Most o f  t h e  
c r u s t a c e a n s  were S e r g e s t e s  similis. T o t a l  number of  t a x a  e a t e n  was 34 
and inc luded  a wide v a r i e t y  o f  i n v e r t e b r a t e s  and f i s h e s .  

I ve r son  (1971)  s t u d i e d  f eed ing  o f  a l b a c o r e  throughout  t h e  n o r t h e a s t  
P a c i f i c  and f o u n d - s i g n i f i c a n t  d i f f e r e n c e s  between a l b a c o r e  from 
d i f f e r e n t  a r e a s  and between a l b a c o r e  from t h e  same a r e a .  Larger  f i s h  
g e n e r a l l y  had e a t e n  r e l a t i v e l y  more food than  smaller f i s h ,  b u t  l e s s  pe r  
pound of  body weight .  Stomach c o n t e n t s  inc luded  r e p r e s e n t a t i v e s  of 32 
f i s h  f a m i l i e s  and 1 1  o r d e r s  of  i n v e r t e b r a t e s .  S a u r i e s  ( C o l o l a b i s  s a i r a )  
were t h e  most common f i s h  e a t e n  by a l b a c o r e  from tempera te  waters .  O f f  
Oregon and Washington (43-47'~, 125-1 27 '~)  a l b a c o r e  a t e  most ly f i s h  
(79.3%) (P inkas  e t  a l . ,  1971). Anchovies were 57.1% and s a u r i e s  19.7% 
of t o t a l  food volume. Importance o f  food i t ems  v a r i e d  by y e a r ;  



cephalopods were n o t  commonly e a t e n  i n  1368, b u t  were impor tan t  i n  1969. 
I n  1968, 28 spp. of  prey were i d e n t i f i e d ,  bu t  i n  1969, t h e r e  were only  
11. 

Albacore appear  t o  feed  throughout  t h e  day,  with a g radua l  i n c r e a s e  
i n  f eed ing  wi th  time of day (Pearcy  e t  a l .  1974). 

Commmercial e x p l o i t a t i o n  

The ma jo r i t y  of t h e  f i s h  s p e c i e s  occu r r ing  i n  t h e  l e a s e  a r e a  a r e  no t  
commercially v a l u a b l e  o r  a r e  t o o  d i f f i c u l t  and expens ive  t o  h a r v e s t .  
S a l ~ o n ,  which a r e  known t o  i n h a b i t  t h e  ocean ic  r e g i o n  of  t h e  North 
P a c i f i c ,  is ha rves t ed  by North Americans a long  t h e  Zoast c r  i n  t n e i r  
n a t i v e  r i v e r s .  The only  commercial f i s h e r y  which occu r s  i n  t h e  l e a s e  
a r e a  i s  f o r  a lbaco re .  Because a l b a c o r e  is  a p r i z e d  food f i s h ,  many 
s t u d i e s  have been made of  i ts  abundance, d i s t r i b u t i o n ,  and n a t u r a l  
h i s t o r y .  Unfor tuna te ly ,  few of  t h e s e  i n v e s t i g a t i o n s  have t aken  p l a c e  i n  
t h e  GRLA. 

Family Scombr idae  
Thunnus a l a l u n g a  

Albacore a r e  h e a v i l y  f i s h e d  wi th in  t h e  s t u d y  a r e a  when they a r e  
p re sen t .  Keene (1974) reviewed t h e  t a c t i c s  and behavior  of  Oregon 
a l b a c o r e  f i shermen i n  1968-1970. Some of h i s  d a t a  were ob ta ined  from 
w i t h i n  t h e  GRLA and t h e  r e s t  from n o r t h  of t h e  a r e a .  The f i s h e r y  u s u a l l y  
s t a r t s  i n  l a t e  June o r  e a r l y  J u l y ,  and ends i n  September. Catches 
f l u c t u a t e  g r e a t l y  from yea r  t o  year .  For i n s t a n c e ,  between 1946 and 
1977, t h e  l owes t  ( t o t a l  s t a t e )  c a t c h  occurred  i n  1954 (469,440 l b s )  and 
t h e  h i g h e s t  i n  1968 (37,751,816 l b s )  (Oregon Dept. F i s h  and W i l d l i f e  
1977) .  I n  1979, l a n d i n g s  were 8,819,541 l b s ,  bu t  i n  1978, they were 
18,397,673 l b s  (Oregon Dept. F i sh  and W i l d l i f e  1982).  A t  p o r t s  s o u t h  of  
Newport ( s o u t h  of 4 4 ' ~ )  l a n d i n g s  were 600,915 l b s  i n  1977, 2 ,572 ,805 l b s  
i n  1978, and 366,748 l b s  i n  1979 (Kay Brown, Oregon Dept. F i s h  and 
X i l d l i f e ,  i n  l i t t .  t o  D .  S t e i n ,  6 May 1980). 

Some a r e a s  w i th in  t h e  GRLA i nc lude  h igh  a l b a c o r e  c a t c h e s ,  b u t  t h e s e  
vary between and wi th in  yea r s .  For i n s t a n c e ,  i n  1981, t h e  p e r i o d s  from 1 
t o  15 Ju ly  had ave rage  d a i l y  j i g b o a t  c a t c h e s  g r e a t e r  than  200 f i s h  i n  
t h e  one-degree squa re s  42-43O~, 126-1 2 7 ' ~  and 43 -4Q0~ ,  1 27-1 28'~. I n  t h e  
nex t  two weeks ( J u l y  1 6-31 ) c a t c h e s  i n  t h e  same s q u a r e s  f e l l  t o  51 -1 00 
f i s h  p e r  day, and i n  t h e  pe r iod  from August 1-15, no f i s h  were caught  i n  
t h e  a r e a  (Majors ,  e t  a l .  1982). 

Although a l b a c o r e  have been caught  o f f  C a l i f o r n i a  s i n c e  t h e  e a r l y  
19001s ,  t h e  f i s h e r y  f o r  a l b a c o r e  a l o n g  t h e  Oregon and Washingtan c o a s t s  
d i d  n o t  begin  u n t i l  1937 (Johnson 1962).  The f i s h e r y  i n  t h e  P a c i f i c  
Northwest is g e n e r a l l y  conducted by t r o l l  and l i v e - b a i t  b o a t s ,  and 
beg ins  i n  mid-July and r u n s  through October o r  November. Apprcximately 
40% of  t h e  c a t c h  o c c u r s  i n  August (Johnson 19621, a l t hough  yearBly 
f l u c t u a t i o n s  occur  due t o  changes i n  f i s h i n g  e f f o r t ,  s e a  s u r f a c e  
tempera ture ,  and a v a i l a b i l i t y  of  f i s h .  Albacore seem t o  p r e f e r  wa te r  of 
14.Q0 t o  16. 1°c (Alverson 1961 1, b u t  may be s u s c e p t i b l e  t o  d i f f e r e n t  



t ypes  of  gea r  depending on t h e  a v a i l a b i l i t y  o f  t h e  d i f f e r e n t  prey 
s p e c i e s  (Pearcy 1973) . 

From 1937 t o  1972 ca t ches  f l u c t u a t e d  from below 1 n i l l i o n  pounds 
1952 t o  1955) t o  above 37 m i l l i o n  pounds (1968) (Meehan and Hreha 
969a; Hreha 1974) .  The major i ty  of  t h e  c a t c h  from 1961-1967 was from 

wa te r s  between 30' and 48O N and e a s t  of 128' (Meehan and Hreha 1969b). 
Catch s t a t i s t i c s  f o r  1961 t o  1967 were summarized f o r  one degree  squa re s  
i n  t h e  l e a s e  a r e a  from 1961 t o  1967 (Meehan and Hreha 1969b). Catches 
range from 0 t o  t h e  maximum of 4.2 m i l l i o n  pounds f o r  a one degree  
square  o f f  Coos Bay (August 1966).  A s i m i l a r  a n a l y s i s  f o r  a lbaco re  
l and ings  i n  C a l i f o r n i a  ( f i s h  caught  w i th in  t h e  l e a s e  a r e a )  from 1951 t o  
1361 showed peak ca t ches  occu r r ing  in August and September, and 
gene r3 l iy  1 t o  53 tons  caug9t  per  one-degree square  {z l enens  and T ra ig  
1305: .  

Thus, a l though t h e  GRLA is  a product ive  a r e a  f o r  t h e  a l b a c o r e  
f i s h e r y ,  p r e d i c t i o n  of abundances and a r e a s  of h igh  c a t c h  is no t  
p r e s e n t l y  p o s s i b l e .  

B. Relevant  S t u d i e s  Outs ide  The Gorda Ridge Lease Area. 

1 .  D i s t r i b u t i o n  and abundance 

Family Engraul idae  
Engraul i s  rnordax 

Anchovy popula t ions  were e s t ima ted  south  of  t h e  GRLA by t h e  
C a l i f o r n i a  Cooperat ive Sa rd ine  Research group (CalCSR) . The fo l lowing  
f i g u r e s  a r e  provided t o  g ive  a r e p r e s e n t a t i o n  of  t h e i r  f i n d i n g s .  Larvae 
were found t o  number 0.05 t o  7.99 l a r v a e  p e r  s t a t i o n  i n  1951, and 1 t o  
20 per  s t a t i o n  i n  1952. Richardson ( 1  973) r epo r t ed  t h i s  s p e c i e s  numbered 
between 1 and g r e a t e r  than100 i n d i v i d u a l s  per 103m3 from 31 J u l y  through 
1 2  August n o r t h  of  t h e  GRLA. 

Family Conostornatidae 
Cyclothone p a l l  ida  

Two i n d i v i d u a l s  were caught  between 2088 and 2850 rn i n  a s i n g l e  tow 
of 10 midwater tows t aken  sou th  of  t h e  GRLA ( S t e i n  1985). 

Family S ternoptychidae  
Argyropelecus hemigymnus 

S t e i n  (1985) 'caught  19 specimens i n  fou r  rnidwater tows taken south  
of  t h e  GRLA. Two were caught  i n  tows a t  d i s c r e t e  dep ths  ranging  from 
2090 t o  2525 m. 



Family I d i a c a n  t h  i d a e  
I d i a c a n t h u s  an t ros tomus  

Two i n d i v i d u a l s  were caught  i n  two o b l i q u e  tows t aken  sou th  of  t h e  
CRLA ( S t e i n  1985 ) between 0 and 231 5 m. 

Family Synodontidae 
Bathy s a u r u s  moll is 

S t e i n  (1985)  r e p o r t e d  abundance from 0.005 t o  0.01 i n d i v i d u a l s  pe r  
l o 3 m 2  sou th  of  t h e  GRLA. aiomass e s t i m a t e s  ranged from 1 .2 t o  6 .9  g 10- 

m2. 

Family Vyctophidae 
Ta rv i lux  ingens  

S t e i n  (1985) r e p o r t e d  9 specimens from 4 of 9 midwater trawls t aken  
s o u t h  o f  t h e  GRLA. Three were caugh t  a t  d i s c r e t e  d e p t h s  r ang ing  from 
2090 t o  2350 m. 

Taanina i c h t h v s  ~ a u r o l v c h n u s  

Eleven specimens were caugh t  i n  f o u r  o f  t e n  tows made sou th  o f  t h e  
GRLA ( S t e i n  1985).  S i x  o f  t h e  i n d i v i d u a l s  were caugh t  a t  d i s c r e t e  d e p t h s  
r ang ing  from 2090 t o  2350 m. 

Family Merlucc i i d a e  
Mer lucc ius  p roduc tus  

CalCSR (1952) found 0.05 t o  7.99 l a r v a e  o f  t h i s  s p e c i e s  p e r  s t a t i o n  
s o u t h  o f  t h e  GRLA i n  1951 . Ahlstrom ( 1965) r e p o r t e d  1 t o  100 l a r v a e  p e r  
s t a t i o n  sou th  of  t h e  GRLA i n  1954. 

Family Macrouridae 
Coryphaenoides a rmatus  

S t e i n  (1985) c o l l e c t e d  C.  a rmatus  south  of t h e  GRLA; abundance 
ranged  from 0.01 t o  0.05 i n z i v i d u a l s  p e r  103m2. E s t i m a t e s  of  biomass 
were 24.6 g 10-3m2. 

Coryphaenoides yaqu i n a e  

Es t ima ted  abundance3 of 2 .  a u i n a e  sou th  o f  t h e  GRLA were between 

10.4 t o  24.1 g 10'3m2. 
%--- 0.02 and 0.07 i n d i v i d u a l s  p e r  10 m ( S t e i n  1985) .  Biomass e s t i m a t e s  were 

Family Cetomimidae 
?Cetomimus sp .  

Three specimens were caught  i n  two o f  t e n  midwater t r a w l s  made sou th  
o f  t h e  GRLA ( S t e i n  1985) between 2088 and 3000 m depth .  



Cetostomus sp .  

Nine specimens were c o l l e c t e d  by S t e i n  (1985) i n  two midwater tows 
o u t  of  a t o t a l  o f  t e n  made s o u t h  o f  t h e  GRLA. 

D i t r o p i c h t h y s  s t o r e r i  

Only one i n d i v i d u a l  of  t h i s  s p e c i e s  was caugh t  i n  t e n  midwater tows 
made s o u t h  of  t h e  GRLA ( S t e i n  1985).  

Gyrinomimus sp .  

S t e i n  (1985) r e p o r t e d  f o u r  specimens from t a o  midwater tows o u t  3f a 
t o t a l  3f 13 zade s o d t n  of  tke  GRL.4. 

"rniiy Yelamphaidae 
Melamphaes pa rvus  

S i x  specimens were caught  i n  t h r e e  o f  t e n  midwater t r a w l s  sou th  of 
t h e  GRLA ( S t e i n  1985). Three i n d i v i d u a l s  were caugh t  i n  d i s c r e t e  samples 
a t  d e p t h s  ranging  from 2090 t o  2525 m. 

Scopeloberyx n y c t e r i n u s  

S t e i n  (1985) caught  67 i n d i v i d u a l s  i n  t e n  midwater tows made sou th  
of  t h e  GRLA between d e p t h s  of  2088 t o  3020 m. A l l  tows made i n  t h e  a r e a  
con ta ined  t h i s  s p e c i e s .  

Family Alepocephal i d a e  
Bel loc  i a  a l v i f r o n s  

Two i n d i v i d u a l s  were caught  i n  a s i n g l e  midwater tow (o f  1 0 )  made 
s o u t h  of  t he  GRLA ( S t e i n  1985) .  They were t a k e n  between 2850 and 3020 m 
depth . 
Bathylaco n i g r i c a n s  

S t e i n  (1985) caught  11 i n d i v i d u a l s  i n  4 of 10 tows made sou th  of  t h e  
G R L A .  I n  d i s c r e t e  samples t h i s  s p e c i e s  was found between 2090 and 2525 m 
depth  . 
Family Op i s thop roc t idae  
Bathylychnopa e x i l i s  

A s i n g l e  specimen was c o l l e c t e d  i n  10 midwater tows made sou th  of  
t h e  GRLA ( S t e i n  1985). 

Family Anotopter idae  
Anotopterus  pharao  

Nine specimens were caught  i n  two o f  t e n  tows made sou th  o f  t h e  GRLA 
( S t e i n  1985).  Oblique tows were made from t h e  s u r f a c e  down t o  2525 m. 



Family Cyemidae 
Cyema atrum 

S t e i n  (1985) caught 44 i n d i v i d u a l s  i n  5 of t e n  tows made south  of 
the  GRLA. For ty  specimens came from one tow from t h e  s u r f a c e  down t o  
2315 m. 

Family Chiasmodontidae 
Dysalotus o l i g o s c o l u s  

Four specimens were c o l l e c t e d  i n  t h r e e  of 10 midwater tows made 
sou th  of the  GRLA ( S t e i n  1985). Two were c o l l e c t e d  between 2090 and 2525 

F a m i l y  Serrivomeridae 
Serrivomer ? s e c t o r  

A s i n g l e  specimen was taken i n  t e n  tows made south  of t h e  G R L A  
( S t e i n  1985). 

Family Saccopharyng idae  
Saccopharynx sp .  

One i n d i v i d u a l  was caught i n  t e n  tows made south  of t h e  GRLA a t  a 
depth  between 0 and 3000 m ( S t e i n  1985). 

Family Melanonidae 
Melanonus zugiI?ayeri 

A s i n g l e  specimen was c o l l e c t e d  i n  an  ob l ique  tow between 0 and 2315 
m sou th  of the  GRLA ( S t e i n  1985). Only one of t e n  tows made i n  t h e  a r e a  
conta ined t h i s  spec ies .  

Family Oneirod idae  
Leptacanthichthys  g r a c i l i s p i n u s  

One i n d i v i d u a l  was caught i n  an  ob l ique  (8  top 2088 m )  tow o u t  of 
t e n  made sou th  of the  GRLA ( S t e i n  1985). 

Family Scopelosaur idae  
Scopelosaurus  h a r r y  i 

One i n d i v i d u a l  was c o l l e c t e d  from a s e r i e s  of  t e n  midwater tows made 
s o u t h  of the GRLA ( S t e i n  1985) between 0 and 2088 m. 

Family Apcgonidae 
Rhectogramma sherborn i  

S t e i n  (1985) caught 54 specimens on a s i n g l e  tow, i n  a s e r i e s  of 
t e n ,  made sou th  of the  GRLA. The c a t c h  was made between 2088 and 2850 m. 



Family S e a r s i  i d a e  
Sagami c h t h y s  - a d e  i 

A s i n g l e  i n d i v i d u a l  was caught  between 2088 and 2850 m i n  a midwater 
t r a w l  s o u t h  o f  t h e  GRLA ( S t e i n  1985) .  Only one o f  t e n  tows i n  t h e  a r e a  
c o n t a i n e d  t h i s  s p e c i e s .  

Family Nemichthy i d a e  
Nemichthys s co lopaceus  

Two specimens were c o l l e c t e d  i n  one tow made between 0 and 2315 m 
s o u t h  of  t h e  CRLA ( S t e i n  1985) .  Ten tows were made i n  t h e  a r e a ,  and only  
one c o n t a i n e d  t h i s  s p e c i e s .  

Famiiy ? a r a l e p  i d  i d a e  
Les t id ium r i n g e n s  

Only one  i n d i v i d u a l  was c o l l e c t e d  i n  t e n  tows made sou th  of  t h e  CRLA 
( S t e i n  1985).  The o b l i q u e  tow which c a p t u r e d  t h i s  an ima l  was between 0 
and 2315 m. 

Family Carang i d a e  
Trachurus  symmetricus 

Samples from sou th  of  t h e  CRLA have c o n t a i n e d  between 0.05 and 7.99 
i n d i v i d u a l s  p e r  s t a t i o n  i n  1951 (CalCSR 1952) .  I n  1958 t h e r e  were 1 t o  
1000 l a r v a e  p e r  s t a t i o n  (Ahlstrom 1965) .  

Family Scorp i d  i d a e  
Medialuna c a l i f o r n i e n s i s  

Three specimens were caugh t  n o r t h  o f  t h e  GRLA i n  g i l l  n e t s  l e s s  t h a n  
10 m below t h e  s u r f a c e  (Nagtegaa l  and F a r l i n g e r  1980) .  

2. Reproduct ion  

Family Macrour i d a e  
Coryphaenoides a rmatus  

S i x  females, a l l  g r e a t e r  t han  740 mm TL, caught  s o u t h  o f  t h e  CRLA, 
c o n t a i n e d  r i p e  o r  r i p e n i n g  eggs  ( S t e i n  1985) .  The i n d i v i d u a l  w i th  t h e  
r i p e s t  e p s  (0.82 m d i a m e t e r )  was 960 mm TL and c o n t a i n e d  a n  e s t i m a t e d  
6.2 X 10 eggs. Based on  t h i s  i n f o r m a t i o n  and p a s t  samples ,  S t e i n  (1985) 
concluded  s e x u a l  m a t u r i t y  may n o t  o c c u r  u n t i l  t h e  a n i m a l s  a r e  very  
l a r g e ,  t h a t  r e p r o d u c t i o n  may n o t  be  synchronous w i t h i n  t h e  p o p u l a t i o n ,  
and f ema le s  may spawn o n l y  once  and t h e n  d i e .  A d d i t i o n a l l y ,  t hey  may n o t  
form spawning a g g r e g a t i o n s ,  b u t  spawn a t  wide ly  spaced  l o c a t i o n s  and a t  
d i f f e r e n t  times, and t h e  spawning f e m a l e s  may b e  a small p o r t i o n  o f  t h e  
t o t a l  popu la t i on .  



3. Growth 

Family Scombr idae  
Thunnus a l a l ~ n g a  

Most d a t a  a v a i l a b l e  on t h e  growth of a lbaco re  a p p l i c a b l e  t o  G R L A  
f i s h  come from o f f  C a l i f o r n i a .  Clemens ( 1961 ) found t h a t  "52 cm ( f i s h )  
would ... ( r e a c h )  65 cm i n  one yea r ;  65 cm would grow t o  76 cm, 76 cm f i s h  
t o  85 ...". No d i f f e r e n c e  e x i s t s  i n  length-weight r e l a t i o n s h i p  between 
male and female f i s h .  The r e l a t i o n s h i p  was Weight = 4.936 x 10 -8 
~ e n g t h ~ . ~ ~ .  The von Ber t a l an f fy  growth equa t ion  f o r  C a l i f o r n i a  f i s h  was 
Lt=1356 ( - 0 1 7 t 1 8 7 ,  where L t  = l eng th  a t  time t .  

4. Migra t ions  

Family Zoarc idae  
Lycodapus mandibular i s  

This  s p e c i e s  is thought  t o  e x h i b i t  a d i e 1  v e r t i c a l  migra t ion  i n  
Monterey Canyon, C a l i f o r n i a  (Anderson 1978). Although t h e s e  samples were 
taken nea r sho re ,  t h e  dep ths  of  t h e  canyon a r e  s i m i l a r  t o  t h o s e  i n  t h e  
GRLA.  Daytime c o n c e n t r a t i o n s  occurred  a t  dep ths  of  500 t o  600 m, and 
were sha l lower  a t  n i g h t .  Pos t l a rvae  a r e  found throughout  t h e  depth range 
o f  t h e  a d u l t s ,  while  l a r v a e  a r e  g e n e r a l l y  c l o s e r  t o  t h e  bottom (Peden 
and Anderson 1979).  

5. Food h a b i t s  

Family Synodont idae  
Bathysaurus m o l l i s  

Only one of s i x  specimens of  t h i s  s p e c i e s  c o l l e c t e d  south  of  t h e  
GRLA conta ined  some prey ,  a moderately l a r g e  f i s h ,  pos s ib ly  a macrourid 
( S t e i n  1985).  

Family Macrouridae 
Coryphaenoides armatus 

Ten specimens o f  t h i s  s p e c i e s  were sampled f o r  food h a b i t s  south  of 
t h e  GRLA ( S t e i n  1985). They f ed  p r i n c i p a l l y  on nektonic  an imals  such a s  
f i s h e s  and cephalopods. I n  a d d i t i o n ,  they consumed decapods, c i r r i p e d s ,  
amphipods, and polychae tes .  Two animals  had e a t e n  Bathysaurus mo l l i s .  
Much of t h e  food (cephalopods and ba rnac l e s )  must have come from 
sha l lower  waters ,  bu t  was probably e a t e n  a s  c a r r i o n .  

Coryphaenoides yaqu inae  

Based on samples taken  south  of  t h e  GRLA, t h i s  s p e c i e s  consumed 
p r i n c i p a l l y  ben th i c  i n v e r t e b r a t e s  ( S t e i n  1985).  D ie t  c o n s i s t e d  mostly of  
po lychae tes  and amphipods, bu t  a l s o  i n c l ~ l d e d  i sopods ,  amphipods, 
copepods, decapods, c i r r i p e d s ,  cephalopods,  ga s t ropods ,  oph iu ro ids ,  



h o l o t h u r o i d s ,  e c h i u r o i d s ,  s p u n c u l i d s ,  and f i s h .  Larger  i n d i v i d u a l s  
( g r e a t e r  t h a n  500 mm TL) a t e  o t h e r  f i s h e s ,  i nc lud ing  Bathysaurus m o l l i s .  

C .  Gaps I n  The Data. 

Of a l l  t h e  nekton the  f i s h e s  have r e c e i v e d  t h e  g r e a t e s t  amount of 
s tudy .  W.G. Pearcy and c o l l e a g u e s  a t  OSU have made e x t e n s i v e  s t u d i e s  of  
t h e  f i s h e s ,  p r i m a r i l y  i n  t h e  n o r t h e r n  s e c t i o n  o f  t h e  GRLA. These d a t a  
i nc lude  e s t i m a t e s  of  d e n s i t i e s ,  v e r t i c a l  mig ra t ions ,  f eed ing  h a b i t s ,  
r ep roduc t ion ,  and growth. The ma jo r i t y  o f  t h e  work h a s  c e n t e r e d  on t h e  
most abundant  f i s h  s p e c i e s  i n  t h e  mesopelagic zone o f f  shore .  

? e r?aos  t ne  g r e a t e s t  gap l n  t h e  d a t a  ~ s n c e r n i n g  f l s h e s  In Zne G R L A ,  
,s aceridate e s t l m t e s  of zne abundance of f i s n e s  over  t n e  r l d g e .  Z ? f e c t s  
of development d i l l  most i r k e l y  a f f e c t  t h o s e  a n l m l s  r e s l d i n g  i n  t h e  
immediate v i c i n i t y  of t h e  r i d g e .  Although it can be assumed t h a t  r e s u l t s  
of  s t u d i e s  t o  t h e  n o r t h  a r e  a p p l i c a b l e  t o  t h e  Gorda Ridge, many more 
s t u d i e s  need t o  be done i n  t h e  r e g i o n  o f  p o s s i b l e  development. 
S p e c i f i c a l l y ,  more d e t a i l e d  s t u d i e s  of  v e r t i c a l  m i g r a t i o n s ,  communities,  
and n a t u r a l  h i s t o r y  o f  CRLA organisms a r e  r e q u i r e d .  

F i n a l l y ,  p r o c e s s e s  add re s sed  above a l l  need t o  be  s t u d i e d  f u r t h e r .  
Work t o  d a t e  has  p rov ides  some d a t a  on b io logy  of  some of  a  few deep- 
water  f i s h e s ,  b u t  a lmost  a l l  a r e  i n  need of  s tudy .  We know p r a c t i c a l l y  
noth ing  of  most deep-water s p e c i e s  i n  te rms  o f  t h e i r  r e p r o d u c t i o n ,  
growth, f e e d i n g  h a b i t s  o r  movements. We d o  n o t  even know what s p e c i e s  o f  
f i s n e s  a c t u a l l y  occur on Gorda Ridge, l e t  a l o n e  nek ton ic  i n v e r t e b r a t e s .  
A s y s t e m a t i c ,  i n t e n s i v e  c o l l e c t i n g  program i n  t h e  wa te r  over  t h e  Gorda 
Ridge would provide  answers  t o  many of  t h e s e  q u e s t i o n s .  



I V .  MARINE MAMMALS 

A. Stud ies  Within The Gorda Ridge Lease Area 

There have been few s t u d i e s  of marine mammals in the  l e a s e  a r e a .  
Many marine mammal species  whose known d i s t r i b u t i o n  includes the l s a s e  
a rea  (Table 4) a r e  present  f o r  shor t  per iods  of time, e i t h e r  f o r  feeding 
or  during migration.  Many cetacean spec ies  (whales, dolphins ,  and 
porpoises)  use the  a rea  around the  shel f  break f o r  feeding,  but these 
animals a r e  d i f f i c u l t  t o  observe and few e f f o r t s  have been made t o  s tudy 
them. Most pinniped spec ies  ( s e a l s ,  s e a  l i o n s ,  and walrus)  occupy .the 
waters near shore and do not venture o f f  the s h e l f .  The f3llowing i s  a 
summary of the data  regarding various j i o l o g i c a l  processes t h a t  involve 
the xzr ine  manmals w i t h i n  the  l ease  a r e a .  

1. D is t r ibu t ion  and abundance 

Only two s t u d i e s  have attempted s p e c i f i c a l l y  t o  a s s e s s  the  
d i s t r i b u t i o n  and abundance of marine mammals i n  the  l e a s e  a r e a  (Dohl e t  
a l .  1981, 1982, Fiscus and Niggol 1965). Neither adequately es t imated 
populations.  

Family Balaenopteridae 
Balaenoptera musculus 

Blue whales a r e  r e l a t i v e l y  r a r e ;  an est imated 1,600 individuals  
r e s i d e  i n  the North P a c i f i c  (Nat ional  Marine F i she r ies  Service  1984). 
Three blue whales were seen on 19 March 1959 approximately 50 miles west 
of Cascade Head, OR (145O06 '~ ,  125~11'W) a s  repor ted  by Fiscus and 
Niggol (1965).  Although Dohl e t  a l .  (1981) saw no blue whales within the  
l ease  a r e a ,  blue whales must occur o f f  Oregon during May and June and 
again  in  August through October during t h e i r  annual migration (Rice 
1974). There a r e  no c u r r e n t  e s t ima tes  of number of blue whales which 
move through the  l e a s e  a rea .  

Balaenoptera physalus 

There a r e  about 17,000 f i n  whales i n  the  North P a c i f i c  (Nat ional  
Marine F i s h e r i e s  Service  1984) . Although i n  t h e i r  seasonal  movements 
from Baja Ca l i fo rn ia  t o  the Bering Sea (Rice 1974) they would 
undoubtedly occur i n  the  l e a s e  a r e a ,  the re  a r e  no known published 
s i g h t i n g 3  of t h i s  spec ies  i n  t h i s  a rea .  Tomilin (1957) repor ted  March t o  
be t h e  primary whaling season f o r  f i n  whales o f f  the  c o a s t s  of 
C a l i f o r n i a ,  Oregon, and Washington. 

Balaenoptera b o r e a l i s  

Past  e s t ima tes  f o r  the  population of s e i  whales i n  t h e  North P a c i f i c  
were 3,000 ind iv idua l s  (Brownell e t  a l .  1978) Recently,  e s t ima tes  
reached 30,000 anima1.s on the  western s i d e  of the  Pac i f i c  (Nat ional  
Marine F i s h e r i e s  S e n i c e  1984).  Se i  whales a r e  considered t o  be an 



T a b l e  4 .  L i s t  o f  mar ine  m a m m a l  s p e c i e s  w i t h  d i s t r i b u t i o n s  which a r e  
known t o  o v e r l a p  w i t h  t h e  Gorda Ridge  l e a s e  a r e a  a c c o r d i n g  t o  
Leatherwood e t  a l .  (1982) .  

S p e c i e s  Common Name 

Order  C e t a c e a  

Family B a l a e n i d a e  
Euba laena  g l a c  i a l i s  r i g h t  whale  

P a r n i l y  ' 3 a l a e n o p t e r i d a e  
3 a l 3 e s o o  t e r a  ~ u s ? u l u s  S l u e  x n a l s  
S a l a e n o p i e r a  p h y s a l u s  f i n  x h a l e  
B a l a e n o p t e r a  b o r e a l i s  se i  whale  
B a l a e n o p t e r a  a c u t o r o s t r a t a  minke whale  
Megaptera  n o v a e a n g l i a e  humpback whale  

Family P h y s e t e r i d a e  
Physe t e r  macrocepha lus  sperm whale  
Kog i a  b r e v i c e p s  pygmy sperm whale  

Family Z i p h i i d a e  
B e r a r d i u s  b a i r d i  i B a i r d ' s  beaked whale  
Z i p h i u s  c a v i r o s t r i s  C u v i e r l s  beaked whale  
Mesoplodon c a r l h u b b s i  Hubb's beaked whale  
Mesoplodon s t e j n e g e r i  S t e j n e g e r ' s  beaked whale  
Mesoplodon d e n s i r o s t r i s  Bla inv  i l l e ' s  beaked whale 

Family D e l p h i n i d a e  
O r c i n u s  9 
Pseudorca  c r a s s i d e n s  
G l o b i c e p h a l a  macrorhynchus 
Grampus 8 r i s e u s  
S t e n e l l a  c o e r u l e o a l b a  
Delph inus  d e l p h i s  
Lagenorhynchus o b l i q u i d e n s  
L i s s o d e l p h i s  b o r e a l i s  

Family Phocen idae  
Phocoenoides  d a l l  i - 
Phocoena phocoena 

Order  P i n n i p e d i a  

Family O t a r i i d a e  
Eumetopias  j u b a t u s  
Za lophus  c a l i f o r n i a n u s  
C a l l o r h i n u s  u r s i n u s  

k i l l e r  whale  
f a l s e  k i l l e r  whale  
s h o r t - f  inned  p i l o t  whale  
R i s s o l  s d o l p h i n  
s t r i p e d  d o l p h i n  
common d o l p h i n  
P a c i f i c  whi t e - s i d e d  d o l p h i n  
n o r t h e r n  r i g h t - w h a l e  d o l p h i n  

D a l l l s  p o r p o i s e  
h a r b o r  p o r p o i s e  

n o r t h e r n  s e a  l i o n  
C a l i f o r n i a  s e a  l i o n  
n o r t h e r n  f u r  s e a l  



Family Phoc idae  
Phoca v i t u l i n a  v i t u l i n a  - harbor s e a l  
Mirounga a n g u s t i r o s t r i s  nor thern  e lephant  s e a l  



o f f s h o r e  s p e c i e s  (Dohl e t  a l .  19811, however t h i s  s p e c i e s  has  not  been 
observed i n  t h e  l e a s e  a r e a .  

Balaenoptera a c u t o r o s t r a t a  

The minke whale has only r e c e n t l y  become the  t a r g e t  of whaling 
n a t i o n s ,  and t h e r e f o r e  the re  a r e  no population es t ima tes  f o r  the  North 
P a c i f i c .  There a r e  no known r e p o r t s  of t h i s  s p e c i e s  i n  t h e  l e a s e  a r e a .  

Yegaptera novaeangl i a e  

Approximately 1,000 humpbacks occur in  the  North P a c i f i c  (Nat ional  
Zarine F i s h e r i e s  Service  1984). Humpbacks have been caught o f f  the 
. , ~ a s i - & i n g t s n  zoas t  from April  tP.rough 3ctoSer ,  ihe  ?a ,c r i iy  in June 
through August. There a r e  no known records  o f  t h i s  s p e c i e s  ix t h e  l e a s?  
a r e a .  

Family Physeter idae  
Physeter  macrocephalus 

An es t imated 472,000 sperm whales r e s i d e  i n  t h e  North P a c i f i c  
(Nat ional  Marine F i s h e r i e s  Service  1984). Eastern P a c i f i c  ( e a s t  of 
1 5 0 ° ~ )  sperm whales a r e  one of t h r e e  North P a c i f i c  s t o c k s  recognized 
(Best  1975).  Sperm whales were observed on four  occas ions  dur ing 1958 
and 1959 c r u i s e s  wi thin  the  l e a s e  a r e a  (F i scus  and Niggol 1965 ) .  One 
sperm whale was recorded i n  the  l e a s e  a r e a  dur ing a e r i a l  surveys in  1980 
(Dohl e t  a l .  1981 1 .  

Koa i a  brev i c e ~ s  

There have been no published obse rva t ions  or  e s t i m a t e s  of numbers of 
pygmy sperm whales i n  the  l e a s e  a r e a .  

Family Ziphi idae  

The beaked whale family c o n s i s t s  of s p e c i e s  which a r e  confined t o  
the  deeper r eg ions  of the  oceans. For t h i s  reason we assume some beaked 
whale s p e c i e s  i n h a b i t  the  l e a s e  a r e a ,  but because of t h e i r  low numbers 
they a r e  r a r e l y  encountered.  There a r e  no published r e c o r d s  of beaked 
whales i n  t h e  l e a s e  a r e a ,  nor a r e  t h e r e  any e s t i m a t e s  of abundance i n  
the  P a c i f i c .  

Family Delphinidae 
Orcinus orca 

K i l l e r  whales a r e  found throughout t h e  P a c i f i c  Ocean but a r e  more 
abundant wi th in  800 km of shore  (Mi tche l l  1975).  There were an  es t imated 
249 k i l l e r  whales i n  t h e  waters  a d j a c e n t  t o  B r i t i s h  Columbia and 
Washington i n  1973 (Na t iona l  Marine F i s h e r i e s  Se rv ice  1974), t h e r e  a r e  
no c u r r e n t  e s t i m a t e s  f o r  the  popula t ion i n  the  North P a c i f i c  o r  t h e  
l e a s e  a r e a .  Eighteen i n d i v i d u a l s  were seen i n  t h e  l e a s e  a r e a  dur ing two 
pe lag ic  surveys in  1959 ( F i s c u s  and Niggol 1965).  



Pseudorca c r a s s i d e n s  

The f a l s e  k i l l e r  whale is d i f f i c u l t  t o  i d e n t i f y  from a s h i p  o r  an  
a i r c r a f t  and t h e r e f o r e  is r a r e l y  i d e n t i f i e d  a t  s e a .  T h i s  s p e c i e s  h a s  n o t  
been recorded  i n  t h e  l e a s e  a r e a  and t h e r e  a r e  no e s t i m a t e s  of i ts  
numbers. 

Glob i cepha la  macrorhynchus 

The sho r t - f i nned  p i l o t  whale is an o f f s h o r e  s p e c i e s  which may 
mig ra t e  n o r t h  i n  t h e  summer and s o u t h  i n  t h e  w i n t e r  i n  r e sponse  t o  water  
tempera ture  (Leatherwood e t  a l .  1982) .  S i x  i n d i v i d u a l s  were s e e n  i n  
"arch 3f 1959 i n  t h e  l e a s e  a r e a  ( P i s c u s  snc Yiggol 1956). There a r e  no 
clirren' popu la t i on  e s t l n a t e s  f ~ r  t n e  I l z s e  z r o z  sV t r e  :Jortz '22;::s. 

lGras?us g r  i s e u s  

R i s s o ' s  do lph in  l i v e s  i n  most t r o p i c a l  and t empera t e  oceans  (R ice  
1977).  S i g h t i n g s  g e n e r a l l y  o c c u r  i n  c e n t r a l  C a l i f o r n i a  i n  t h e  w i n t e r  and 
a long  B r i t i s h  Columbia du r ing  summer ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  
1977).  F i f t e e n  i n d i v i d u a l s  were s e e n  i n  two groups  du r ing  March 1959 
su rveys  i n  t h e  l e a s e  a r e a  ( F i s c u s  and Niggol 1956).  Doh1 e t  a l .  (1 981 ) 
found G .  g r i s e u s  q u i t e  abundant  i n  t h e  s o u t h e r n  p a r t  o f  t h e  l e a s e  a r e a  
d u r i n g - ~ a y .  The m a j o r i t y  of  s i g h t i n g s  occu r r ed  o u t s i d e  t h e  100 fm 
con tou r .  There a r e  no e s t i m a t e s  f o r  t h e  number o f  R i s s o ' s  d o l p h i n s  i n  
t he  l e a s e  a r e a  o r  t h e  North P a c i f i c .  However, F i s c u s  (unpubl .  d a t a )  
observed  200 i n  one group o f f  t h e  Washington c o a s t .  

S t e n e l l a  coe ru l eoa lba  

The s t r i p e d  do lph in  i n h a b i t s  tempera te  and t r o p i c a l  w a t e r s  o f  a l l  
oceans  ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1977) .  I t  h a s  been s e e n  a s  f a r  
no r th  a s  B r i t i s h  Columbia ( S c h e f f e r  19531, b u t  is  probably  r a r e  i n  t h e  
l e a s e  a r e a .  I n  f a c t ,  no s i g h t i n g s  of  t h i s  s p e c i e s  have been r e p o r t e d  f o r  
t h e  a r e a ,  a l t hough  t h e r e  a r e  an  e s t i m a t e d  2.3 m i l l i o n  s t r i p e d  d o l p h i n s  
a l o n g  t h e  c o a s t  of North America ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  
1984) .  

Delphinus d e l p h i s  

D i s t r i b u t e d  throughout  t h e  world i n  t empera t e  and t r o p i c a l  s e a s  
(Evans 19761, t h e  most n o r t h e r l y  s i g h t i n g  i n  t h e  e a s t e r n  North P a c i f i c  
occu r r ed  o f f  B r i t i s h  Columbia (Giugnet  1954) .  There  a r e  p r e s e n t l y  no 
r e p o r t s  of common d o l p h i n s  i n  t h e  l e a s e  a r e a ,  a l t h o u g h  a n  e s t i m a t e d  
900,000 i n d i v i d u a l s  occur  a long  t h e  c o a s t  of  North America ( N a t i o n a l  
Marine F i s h e r i e s  S e r v i c e  1984) . 
Lagenorhynchus o b l i q u i d e n s  

The P a c i f i c  white-sided do lph in  is found from Alaska s o u t h  t o  Baja 
C a l i f o r n i a  ( N o r r i s  and P r e s c o t t  1961) .  There a r e  a n  e s t i m a t e d  30,000 t o  
50,000 of  t h i s  s p e c i e s  a long  t h e  c o a s t  o f  North America ( N a t i o n a l  Marine 
F i s h e r i e s  S e r v i c e  1484) . F i s c u s  and Niggol ( 1956) counted  27  i n d i v i d u a l s  
i n  t h e  l e a s e  a r e a  du r ing  March and A p r i l ,  1958 and 1959. Few were s e e n  



i n s i d e  of t h e  100 fm contour .  L.  ob l iqu idens  was a l s o  observed wi th in  
t h e  l e a s e  a r e a  du r ing  January  and October 1980 (Dohl e t  a l .  1981 1. 

Lis sode lph i s  b o r e a l i s  

Northern r i g h t  whale do lph ins  a r e  normally r e s t r i c t e d  t o  tempera te  
wa te r s  between 30' and 5 0 ' ~  (Leatherwood and Walker 1975) .  There is one 
obse rva t ion  by Dohl e t  a l .  (1981) w i th in  t h e  l e a s e  a r e a ;  t h e r e  a r e  no 
o t h e r  r eco rds  of t h i s  s p e c i e s  i n  t h i s  a r e a .  Nishiwaki (1972) e s t ima ted  
t h e  popu la t i on  of t h e  North P a c i f i c  t o  be 10,000 i n d i v i d u a l s .  

Family Phocenidae 
Phocoenoides d a l l i  

P. L a l l i  Zay range a s  f a r  south  as  c e n t r a l  3aJa C a i i f o r n i a ,  alchough - - 
th?y 3 r e  r a r e  south  of 35':~ (Lesfherwcod et a:. 1982) .  There a r e  320,00G 
Dal l  porpoise  i n  t h e  North P a c i f i c  ( N a t i o n a l  Marine f i s h e r i e s  S e r v i c e  
1984) ,  most of  which a r e  year  round r e s i d e n t s  no r th  of  t h e  Channel 
I s l a n d s  o f f  C a l i f o r n i a .  F i s c u s  and Niggol (1965)  recorded  21 
obse rva t ions  of  Da l l  po rpo i se  i n  t h e  Gorda Ridge l e a s e  a r e a ;  average  
group s i z e  was 4.5 i n d i v i d u a l s .  Da l l  po rpo i se  were s e e n  on 1 4  occas ions  
i n  t h e  l e a s e  a r e a  i n  1980 (Dohl e t  a l .  1981 1 . 
Phocoena phocoena 

The harbor  po rpo i se  ranges  from Alaska t o  sou the rn  C a l i f o r n i a ,  and 
is u s u a l l y  a  f r equen t  v i s i t o r  t o  bays and e s t u a r i e s  ( N o r r i s  and P r e s c o t t  
1961).  Although i t  has  never  been recorded  i n  t h e  l e a s e  a r e a ,  i t  may 
range t h a t  f a r  o f f s h o r e  on occas ion  (Daugherty 1966).  

Family O t a r i i d a e  
C a l l o r h i n u s  u r s i n u s  

The no r the rn  f u r  s e a l  numbers i n  exces s  of  1 .3  m i l l i o n  i n d i v i d u a l s  
i n  t h e  North P a c i f i c  (Na t iona l  Marine F i s h e r i e s  S e r v i c e  1984).  During 
winter  and s p r i n g  i t  is t h e  most abundant p inniped  o f f  n o r t h e r n  
C a l i f o r n i a  (Dohl e t  a l .  1981).  For ty- three  d i f f e r e n t  s i g h t i n g s  o f  f u r  
s e a l s  were made dur ing  su rveys  i n  t h e  l e a s e  a r e a  dur ing  1980. The 
ma jo r i t y  of  s i g h t i n g s  were o u t s i d e  t h e  100 fm contour .  Although f u r  
s e a l s  may occur a s  f a r  sou th  a s  3 2 ' ~ ,  t h e  ma jo r i t y  spend J u l y  through 
October n e a r  their breeding  and pupping i s l a n d s  i n  t h e  Bering Sea and 
Sea of Okhotsk (Kajimura 1984) .  The r e s t  of t h e  yea r  t h e  an imals  a r e  
d i s p e r s e d  throughout  t h e i r  range.  The re fo re ,  f u r  s e a l s  would be expec ted  
i n  t h e  lease area dur ing  November through June.  There a r e  no e s t i m a t e s  
of  t h e  number of f u r  s e a l s  i n h a b i t i n g  t h e  l e a s e  a r e a  du r ing  t h e i r  
p e l a g i c  phase. 

Eumetopias J u b a t u s  

Northern s e a  l i o n s ,  which a r e  d i s t r i b u t e d  from San Miguel I s l a n d ,  
C a l i f o r n i a  n o r t h  t o  t h e  Bering Sea and Sea o f  Okhotsk, r a r e l y  a r e  s een  
f a r t h e r  than  37 km from sho re  (Dohl e t  a l .  1981). They nave n o t  been 
observed i n  t h e  l e a s e  a r e a ,  b u t  because of  t h e i r  year  round p re sence  on 
no r the rn  C a l i f o r n i a  and sou the rn  Oregon c o a s t s  and t h e  p o s s i b i l i t y  of 



venturing offshore they a r e  included i n  t h i s  d iscuss ion.  Approximately 
200,000 northern sea  l i o n s  a r e  found around Alaska, and another 10,000 
occur along the west coas t  of North America (Nat ional  Marine F i she r ies  
Service 1984) . 
Family Phoc idae 
Phoca v i t u l i n a  

The harbor s e a l  genera l ly  occurs near shore and r a r e l y  ventures more 
than 22 km from land (Dohl e t  a l .  1981). Although i t  has never been 
repor ted  from the l ease  a r e a ,  i t ' s  abundance along the  coas t  and 
infrequent  use of offshore  a r e a s ,  suggests  harbor s e a l s  may infrequent ly  
Se found in  the study a rea .  

a n g u s t i r o s t r i s  

The northern elephant s e a l  breeds from the  Fara l lon i s l a n d s ,  
C a l i f o r n i a  south t o  I s l a  San Benito, Baja Ca l i fo rn ia ,  and can be found 
a t  sea  a s  f a r  north a s  southeas tern  Alaska (Rice 1977).  A s i n g l e  
e lephant  s e a l  was observed i n  the  l e a s e  a r e a  on two occasions i n  1980 
(Dohl e t  a l .  1981 ) . Approximately 100,000 elephant s e a l s  l i v e  along the  
coas t  of North America (National  Marine F i she r ies  Service  1984 ) .  

2. Reproduction 

Large mysticete whales make a  year ly  migration from polar  feeding 
a r e a s  t o  t r o p i c a l  and temperate ca lving and breeding a reas .  Therefore,  
although they may be gravid ,  they do not genera l ly  reproduce within the 
l e a s e  a rea .  Odontocetes, on the o t h e r  hand, have some members which may 
reproduce i n  the l ease  a rea .  Unfortunately,  the re  have been no s t u d i e s  
of reproduction of these  animals i n  t h e  l e a s e  a rea .  

Pinniped reproduction is t i e d  t o  land.  Seals  and sea  l i o n s  haulout 
t o  mate and bear young. Therefore,  the re  is  l i t t l e  o r  no chance t h a t  
reproduction of pinnipeds occurs i n  t h e  l e a s e  a r e a .  The only marine 
mammals t h a t  have been co l l ec ted  i n  the  l e a s e  a r e a  a r e  f u r  s e a l s ,  and 
information r e l a t i v e  t o  t h e i r  reproduction is presented below. 

Family Ota r i  idae 
Cal lorhinus  u r s inus  

The frequency of pregnancy of f u r  s e a l s  c o l l e c t e d  o f f  Washington 
(75-801) was lower than t h a t  of animals c o l l e c t e d  near the  breeding 
i s l ands  (Kajimura e t  a l .  1979). Fur s e a l  pups f i r s t  a r r i v e  along the  
west coas t  of North America i n  mid-December. Fur s e a l s  feed while in  the 
l ease  a r e a  but no .reproductive behavior is evident .  

3. Growth 

Marine mammals occupying the  l ease  a r e a  genera l ly  a r e  migrating and 
feeding.  Amount of growth within the  a rea  is unknown. The pauci ty  of 



c o l l e c t e d  material p r e c l u d e s  any d i s c u s s i o n  of g rowth ,  however,  and 
t h e r e  are no p u b l i s h e d  d a t a  r e g a r d i n g  growth o f  mar ine  mammals i n  t h e  
lease a r e a .  

4. M i g r a t i o n s  

Based upon presumed m i g r a t o r y  p a t h s ,  many o f  t h e  l a r g e  wha les ,  some 
o f  t h e  d o l p h i n s ,  and a  few o f  t h e  p i n n i p e d s  may m i g r a t e  t h r o u g h t  t h e  
s t u d y  r e g i o n .  F i s c u s  and Niggol ( 1  9 6 5 )  and Doh1 e t  a l .  ( 1981 ) have 
p u b l i s h e d  t h e  o n l y  r e c o r d s  o f  a n i m a l s  i n  t h e  a r e a ,  b u t  t h e s e  b r i e f  
s t u d i e s  p r o v i d e  no d a t a  on m i g r a t i o n .  

5. Feeding h a b i t s  

No p u b l i s h e d  r e p o r t s  d e s c r i b e  t h e  f e e d i n g  h a b i t s  o f  marine  mammals 
i n  t h e  l e a s e  a r e a .  The m a j o r i t y  of  d a t a  c o n c e r n i n g  f e e d i n g  h a b i t s  i n  
t h i s  a r e a  come from s t r a n d e d  a n i m a l s  o r  a n i m a l s  which were p r o c e s s e d  on  
wha l ing  v e s s e l s .  S p e c i f i c  o b s e r v a t i o n s  o f  f e e d i n g  o r  c o l l e c t i o n s  of 
a n i m a l s  f o r  f e e d i n g  s t u d i e s  i n  t h e  l e a s e  a r e a  have n o t  been made. 

6 .  Commercial e x p l o i t a t i o n  

There  is p r e s e n t l y  no commercial  h a r v e s t i n g  o f  any marine mammal 
s p e c i e s  i n  t h e  l e a s e  a r e a .  

B. R e l e v a n t  S t u d i e s  O u t s i d e  The Gorda Ridge Lease  Area 

The v a s t  m a j o r i t y  o f  s t u d i e s  r e g a r d i n g  marine mammals a r e  from 
o u t s i d e  t h e  Gorda Ridge l e a s e  a r e a .  Marine mammals o f  C a l i f o r n i a  a r e  
r e l a t i v e l y  w e l l - s t u d i e d ,  e i t h e r  th rough  t h e  C a l i f o r n i a  C o o p e r a t i v e  
Oceanic  F i s h e r i e s  I n v e s t i g a t i o n s  (CalCOFI),  Sou thwes t  F i s h e r i e s  C e n t e r  
o f  t h e  N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  (NMFS) ,  i n v e s t i g a t i o n s  o f  t h e  
C e n t e r  f o r  C o a s t a l  Marine S t u d i e s ,  U n i v e r s i t y  of  C a l i f o r n i a - S a n t a  Cruz, 
o r  numerous s t u d i e s  by academic and s t a t e  i n s t i t u t i o n s  s c a t t e r e d  a l o n g  
t h e  c o a s t .  Alaska and B r i t i s h  Columbia marine  mammal p o p u l a t i o n s  a r e  
well s t u d i e d  because  of  t h e  i n t e r e s t  i n  o i l  development .  N a t i o n a l  Marine 
F i s h e r i e s  S e r v i c e ,  t h e  s t a t e  of  Alaska,  and t h e  Canadian government have 
p r o v i d e d  f u n d s  and  s c i e n t i s t s  f o r  t h e s e  s t u d i e s .  U n f o r t u n a t e l y ,  a l o n g  
t h e  c o a s t s  o f  Washington and Oregon t h e r e  are few i n s t i t u t i o n s  and  
l i t t l e  m e y  t o  s t u d y  mar ine  mammal p o p u l a t i o n s .  

The Gorda Ridge l e a s e  a r e a  is t h e r e f o r e  p o o r l y  known. Most 
i n f o r m a t i o n  r e l e v a n t  t o  t h e  l o c a l  marine  m a m m a l  p o p u l a t i o n s  must 
t h e r e f o r e  be o b t a i n e d  from s t u d i e s  o u t s i d e  t h e  a r e a .  The f o l l o w i n g  
d i s c u s s i o n  o f  p r o c e s s e s  and  t h e  s p e c i e s  t h e y  a f f e c t  summarizes such  
s t u d i e s .  Although t h e s e  i n v e s t i g a t i o n s  and d a t a  a r e  n o t  s p e c i f i c  t o  t h e  
l e a s e  a r e a ,  t h e y  s h o u l d  s t i l l  a p p l y  t o  a n i m a l s  t h e r e .  



1 .  D i s t r i b u t i o n  and abundance 

For c e t a c e a n s  much of  t h e  i n fo rma t ion  r ega rd ing  popu la t i on  s i z e  has  
been based on whaling r e c o r d s  ( o f t e n  c a t c h  per  u n i t  e f f o r t  o r  s i g h t i n g  
r e c o r d s )  o r  a e r i a l  o r  sh ipboard  surveys .  The e s t i m a t e s  a r e  o f t e n  poor 
because whales ,  do lph ins ,  and p o r p o i s e s  spend very l i t t l e  t ime a t  t h e  
s u r f a c e  and tend  t o  be wary of s h i p s  o r  a i r c r a f t .  Abundance e s t i m a t e s  
f o r  s m a l l e r  c e t a c e a n s  a r e  very poor o r  n o n e x i s t e n t ;  t h e s e  an imals  a r e  
no t  commercially impor tan t  and t h e r e  have been few a t t e m p t s  t o  e s t i m a t e  
t h e i r  popu la t i ons .  

P innipeds  a r e  more e a s i l y  coun ted ,  because they r e s t  and reproduce  
on sho re .  Ae r i a l  and land  coun t s  can  provide  r e l a t i v e l y  r ea sonab le  
e s t i m a t e s  f o r  t h e  size 3f t h e  ~ o p u l a t i , a n .  These e s t i 3 a t e s  shou le  t a k e  
i n t o  account  t h e  f a c t  t h s t  no t  a l l  3f t h e  popu la t i on  is . ~ i s i j : e  Luring a 
census ;  a  c e r t a i n  p ropor t i on  of t h e  an imals  a r e  s t i l l  in t h e  water .  
Recent ly  e f f o r t s  have been made t o  d e a l  wi th  t h i s  problem and develop  
" r a i s i n g  f a c t o r s t 1  f o r  c e r t a i n  s p e c i e s .  Es t ima te s  of  p inn ipeds  a t  s e a  
s u f f e r  from many of t h e  same problems a s s o c i a t e d  wi th  c e t a c e a n s ,  
a l t hough  p inn ipeds  remain a t  t h e  s u r f a c e  f o r  l onge r  p e r i o d s  of  t ime.  
The re fo re ,  a c c u r a t e  popu la t i on  e s t i m a t e s  o f  marine mammals a r e  r a r e .  

Family Balaenidae  
Eubalaena g l a c  i a l i s  

The approximate ly  200 r i g h t  whales thought  t o  i n h a b i t  t h e  North 
P a c i f i c  a r e  d i s t r i b u t e d  from t h e  Bering Sea s o u t h  t o  c e n t r a l  Baja 
C a l i f o r n i a .  Gilmore (1978) c o l l e c t e d  e i g h t e e n  s i g h t i n g s  of r i g h t  whales 
a long  t h e  west c o a s t  from 1850 t o  1967. The low popu la t i on  i n  t h e  n o r t h  
P a c i f i c  and t h e  more n o r t h e r l y  c e n t e r  o f  d i s t r i b u t i o n  of t h i s  s p e c i e s  
i n d i c a t e  t h a t  very few r i g h t  whales  a r e  expec ted  i n  t h e  l e a s e  a r e a .  
F i s c u s  and Niggol (1965) however, r e p o r t e d  s i g h t i n g  t h r e e  i n d i v i d u a l s  80 
m i l e s  west  of Tillamook Head, OR on 8 A p r i l  1959. They a l s o  r e p o r t e d  
t h r e e  o t h e r  groups  of  E.  g l a c i a l i s  o f f  Oregon. Very few r i g h t  whales 
were t aken  du r ing  whaling i n  t h i s  a r e a .  Given t h i s  i n fo rma t ion ,  no more 
t han  a  few r i g h t  whales  a r e  l i k e l y  t o  be i n  t h e  l e a s e  a r e a  a t  any t ime.  

Family Ba laenop te r idae  
Balaenoptera  musculus 

I n  t h e  n o r t h  P a c i f i c ,  b l u e  whales  a r e  d i s t r i b u t e d  from t h e  Gulf  o f  
Alaska t o  t h e  equa to r  (Rice  1978).  Approximately 1,600 i n d i v i d u a l s  make 
a y e a r l y  mig ra t ion .  Some i n d i v i d u a l s  a r e  probably  i n  t h e  l e a s e  a r e a  
du r ing  May or  June  (R ice  1974).  Dohl e t  a l .  (1981) s i g h t e d  b l u e  whales  
s i x t e e n  t imes ,  a  t o t a l  o f  35 i n d i v i d u a l s ,  du r ing  a e r i a l  su rveys  of  
c e n t r a l  and n o r t h e r n  C a l i f o r n i a  i n  1980. The s i g h t i n g  o f  t h r e e  b l u e  
whzles  by F i s c u s  and Niggol (1965) i n  t h e  l e a s e  a r e a ,  and t h e  r e l a t i v e l y  
l a r g e  number of  s i g h t i n g s  i n  C a l i f o r n i a ,  s t r o n g l y  s u g g e s t  t h a t  b l u e  
whales occu r  i n  t h e  Gorda Ridge l e a s e  a r e a  du r ing  t h e  summer. The number 
of  b l u e  whales  f r e q u e n t i n g  t h i s  a r e a  is probably  very low because  t h e  
popu la t i on  is sma l l .  Most b l u e  whales  observed  by Dohl e t  a l .  (1981) 
were on t h e  c o n t i n e n t a l  s l o p e ,  a l t hough  t h e  m a j o r i t y  o f  t h e  s p e c i e s  a r e  
probaSly over  t h e  s l o p e  and f a r t h e r  o f f s h o r e .  



Balaenop te ra  physa lus  

I n  t h e  e a s t e r n  North P a c i f i c ,  f i n  whales  occu r  a long  t h e  n o r t h e r n  
C a l i f o r n i a  and Oregon c o a s t s  d u r i n g  summer (Leatherwood and Reeves 
1983).  Of t h e  e s t i m a t e d  17,000 i n d i v i d u a l s  i n  t h e  North P a c i f i c ,  
r e l a t i v e l y  few have been s i g h t e d  o f f  n o r t h e r n  C a l i f o r n i a  and Oregon. 
F i s c u s  and Niggol (1965)  saw seven  an imals  sou th  o f  t h e  l e a s e  a r e a ,  and 
one i n d i v i d u a l  n o r t h  of  t h e  a r e a  d u r i n g  1958 and 1959 su rveys .  I n  t h e  
w a t e r s  o f f  c e n t r a l  and n o r t h e r n  C a l i f o r n i a ,  Dohl e t  a l .  ( 1  981 ) r e p o r t e d  
s even  s i g h t i n g s  ( 1 5  a n i m a l s )  d u r i n g  1980. These o b s e r v a t i o n s  i n d i c a t e  
t h a t ,  l i k e  t h e  b lue  whale f i n  whales  a r e  r e l a t i v e l y  r a r e  i n  t h e  l e a s e  
a r e a .  

T . h e r e  a r e  no c u r r e n t  e s t i a a t e s  of t h e  s e i  whale p o p u l a t i o n  of t h e  
e a s t e r n  North P a c i f i c  ( N a t i o n a l  Marine F i s h e r i e s  Cen te r  1984).  S e i  
whales ,  l i k e  f i n  whales ,  occur  o f f  n o r t h e r n  C a l i f o r n i a  and Oregon du r ing  
t h e  summer. They a r e  somewhat more l i k e l y  t o  o c c u r  o f f s h o r e  t han  o t h e r  
ba l een  whales  (Leatherwood and Reeves 19831, and a r e  l e s s  l i k e l y  t o  be 
abundant  n e a r  t h e  s h e l f  b reak  o f  t h e  l e a s e  a r e a .  I n  f a c t ,  Dohl e t  a l .  
( 1  981 ) r e p o r t e d  on ly  one s i g h t i n g  of  s e i  whales  du r ing  1980 i n  c e n t r a l  
C a l i f o r n i a ;  o n l y  f i v e  i n d i v i d u a l s  were observed  i n . t h r e e  y e a r s  of  
su rveys  o f f  s o u t h e r n  C a l i f o r n i a .  Consequent ly ,  t h e  number o f  s e i  whales  
i n  t h e  l e a s e  a r e a  is l i k e l y  t o  be very low. 

Balaenoptera  a c u t o r o s t r a t a  

The minke whale is t h e  s m a l l e s t  and most commonly s e e n  ba l een  whale 
a l o n g  t h e  west  c o a s t  of North America. There a r e  no c u r r e n t  e s t i m a t e s  o f  
t h e  popu la t i on  s i z e  i n  t h e  e a s t e r n  North P a c i f i c ,  a l t hough  t h e  world 
p o p u l a t i o n  l e v e l  is  thought  t o  be 385,000 t o  425,000 ( N a t i o n a l  Marine 
F i s h e r i e s  S e r v i c e  1984) .  Although t h i s  s p e c i e s  is one of  t h e  most 
abundant ba l een  whales ,  t h e r e  a r e  few r e p o r t e d  s i g h t i n g s  nea r  t h e  l e a s e  
a r e a .  F i s c u s  and Niggol (1965)  r e p o r t e d  o n l y  t h r e e  s e p a r a t e  o b s e r v a t i o n s  
(10  a n i m a l s ) .  The s i g h t i n g s  were g e n e r a l l y  8 0  km o f f s h o r e  and n o r t h  o r  
sou th  of  t h e  l e a s e  a r e a .  Dohl e t  a l .  (1981)  s e p a r a t e l y  observed  o n l y  
f i v e  minke whales  a l o n g  t h e  c o n t i n e n t a l  s l o p e  o f  c e n t r a l  and n o r t h e r n  
C a l i f o r n i a .  These r e s u l t s  c o n t r a s t e d  with s t u d i e s  i n  t h e  s o u t h e r n  
C a l i f o r n i a  b i g h t ,  where minkes were t h e  most numerous o f  t h e  l a r g e  
whales. As with o t h e r  ba l een  whales ,  minke whales  a r e  expec t ed  t o  occu r  
i n  t h e  l e a s e  a r e a  d u r i n g  summer ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  
1977) .  Although t h i s  s p e c i e s  shou ld  be t h e  most numerous i n  t h e  l e a s e  
area, it may be  r e l a t i v e l y  uncommon. Along Oregon t h e  minke whale is t h e  
second most f r e q u e n t  ba l een  whale t o  s t r a n d  ( two i n  t h e  l a s t  s i x  y e a r s ) ,  
t h e  most common be ing  t h e  g ray  whale,  E s c h t r i c h t i u s  r o b u s t u s  (Harvey and 
Mate, unpubl.  d a t a ) .  

Megaptera novaeang l i ae  

There a r e  an  e s t i m a t e d  1 ,000  humpback whales  i n  t h e  North P a c i f i c  
( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1984) .  They o c c u r  d u r i n g  t h e  summer 
a long  t h e  wes t  c o a s t  of North America. T h i s  s p e c i e s  was t aken  
commercial ly i n  t h i s  a r e a  d u r i n g  A p r i l  th rough October  o f  1913-1915 and 



191 8-1 91 9 ( T o m i l i n  1957) .  Because a p p r o x i m a t e l y  100 i n d i v i d u a l s  a r e  
t h o u g h t  t o  w i n t e r  o f f  Mexico, i t  is p o s s i b l e  t h a t  many p a s s  t h r o u g h  t h e  
l e a s e  area d u r i n g  the i r  m i g r a t i o n  (Wolman 1978 1. 

F i s c u s  and Niggol  (1965)  o b s e r v e d  f o u r  g r o u p s  o f  humpbacks o f f  
Nor the rn  C a l i f o r n i a  and Washington. G e n e r a l l y  t h e  w h a l e s  were w i  t h i n  32 
km o f  s h o r e ,  b u t  on one o c c a s i o n  a  s i n g l e  a n i m a l  was s e e n  93 km 
o f f s h o r e .  Dohl e t  a l .  ( 1 9 3 1 )  s i g h t e d  humpbacks 37 t i m e s  ( 8 7  
i n d i v i d u a l s ) .  The m a j o r i t y  were w i t h i n  t h e  1000 fm c o n t o u r .  Humpbacks 
have  been o b s e r v e d  r e l a t i v e l y  c l o s e  t o  s h o r e  o f f  s o u t h e r n  Oregon on 
t h r e e  o c c a s i o n s  ( N .  Langbehn, p e r s .  comm.). A l s o ,  a  f i s h e r m a n  r e p o r t e d  a  
humpback whale  56 km o f f s h o r e  o f  Cape P e r p e t u a  i n  1981 (Harvey ,  unpubl .  
d a t a )  . 

The p o p u l a t i o n  of  humpbacks moving t h r o u g h  t h e  l e a s e  a r e a  a p p e a r s  t o  
=e small. They a r e  e a s i i y  d i s t i n g u i s n e d  from a t h e r  b a l e e n  d h a l e s  s o  t n a t  
:?.ere a r e  p r o p o r t i o n a t e l y  Tore  s i g h t  l n g s .  

Famiiy P h y s e t e r  i d a e  
P h y s e t e r  macrocepha lus  

The 472,000 sperm wha les  o f  t h e  North  P a c i f i c  a r e  wide ly  d i s t r i b u t e d  
and  g e n e r a l l y  l i v e  o f f s h o r e  o f  t h e  s h e l f  b r e a k  ( N a t i o n a l  Marine 
F i s h e r i e s  S e r v i c e  1 9 8 4 ) .  During w i n t e r ,  P. macrocepha lus  o c c u r  s o u t h  o f  
4 0 ° ~ ,  fo rming  b r e e d i n g  c o n g r e g a t i o n s  o f f - t h e  C a l i f o r n i a  c o n t i n e n t a l  
s l o p e  (Leatherwood e t  a l .  1982) .  During t h e  w i n t e r ,  sperm w h a l e s  s h o u l d  
be p r e s e n t  i n  t h e  l e a s e  a r e a .  They have been o b s e r v e d  o v e r  80 km o f f  
T r i n i d a d  Head, C a l i f o r n i a ,  and 65 km o f f  Hece ta  and  Yaquina Heads i n  
March and A p r i l  1958 and 1959 ( F i s c u s  and Niggol  1 9 6 5 ) .  Dohl e t  a l .  
( 1 9 8 1 )  a l s o  r e p o r t e d  t h a t  most sperm w h a l e s  a r e  e n c o u n t e r e d  o u t s i d e  t h e  
1 , 000  f m  i s o b a t h .  

Evidence o f  t h e  e x i s t e n c e  o f  r e l a t i v e l y  l a r g e  numbers o f  sperm 
w h a l e s  o f f  Oregon is p r o v i d e d  by t h e  r e c e n t  s t r a n d i n g s  o f  a  t o t a l  o f  43 
sperm wha les  on  t h r e e  s e p a r a t e  o c c a s i o n s  ( R i c e  e t  a l . ,  unpubl .  
m a n u s c r i p t ) .  For ty-one,  mos t ly  a d u l t  f e m a l e s  and j u v e n i l e  males  and 
f e m a l e s ,  came a s h o r e  i n  1979 a t  F l o r e n c e .  Two months e a r l i e r  a  17.7 m 
male s t r a n d e d  s o u t h  o f  W i n c h e s t e r  Bay, Oregon and a  newborn sperm wha le  
washed a s h o r e  i n  n o r t h e r n  Oregon t h r e e  months a f t e r  t h e  mass s t r a n d i n g .  
B e f o r e  1979, t h e  o n l y  sperm wha le  s t r a n d i n g  o n  r e c o r d  was one i n  1961 . 
These would seem t o  i n d i c a t e  t h a t  sperm wha les  now f r e q u e n t  w a t e r s  o f f  
Oregon and a r e  p r o b a b l y  p r e s e n t  i n  t h e  lease area. 

Kog ia b r e v i c e p s  

The d i m i n u t i v e  pygmy sperm whale  is r a r e l y  s e e n  a t  sea, and is 
p r i m a r i l y  known from s t r a n d i n g s .  I t  a p p a r e n t l y  o c c u r s  i n  a l l  t r o p i c a l  
and t e m p e r a t e  o c e a n s  o f  t h e  wor ld  (Handley 1 9 6 6 ) .  I n  t h e  e a s t e r n  Nor th  
P a c i f i c ,  t h e r e  have  been two s t r a n d i n g s  i n  Washington ( R i c e  1978)  and a 
s i n g l e  s t r a n d i n g  s o u t h  o f  F l o r e n c e ,  Oregon i n  1980. 5. b r e v i c e p s  is 
b e l i e v e d  t o  spend  most  o f  i ts  time i n  d e e p e r  water and  p r o b a b l y  o c c u r s  
i n  t h e  Corda Ridge lease area. The s i z e  o f  t h e  p o p u l a t i o n  i n  t h e  lease 
a r e a ,  however ,  is p r o b a b l y  v e r y  s m a l l .  



Family Z i p h i i d a e  
Be ra rd ius  b a i r d i i  

B a i r d ' s  beaked whale o c c u r s  between t h e  P r i b i l o f  I s l a n d s  i n  t h e  
Bering Sea and sou the rn  C a l i f o r n i a  (R ice  1978).  Gene ra l ly  i t  is  conf ined  
t o  wa te r s  g r e a t e r  t han  1 ,000  m deep (Leatherwood and Reeves 1983) .  There 
a r e  no p o p u l a t i o n  e s t i m a t e s  f o r  t h e  North P a c i f i c .  The s p e c i e s  is 
cons ide red  uncommon b u t  n o t  r a r e .  Dohl e t  a l .  ( 1981 ) documented B a i r d ' s  
beaked whale on f o u r  o c c a s i o n s  ( 1  2 a n i m a l s ) .  S i x  of  t h e s e  i n d i v i d u a l s  
were s een  48 k m  o f f  F o r t  Bragg, C a l i f o r n i a .  Wahl (1977)  r e p o r t e d  s i x  
whales  75 km west o f  Westpor t ,  Washington i n  October 1976. One was s e e n  
i n  Tillamook Bay, Oregon i n  1981 (Harvey,  unpubl .  d a t a ) .  These a n e c d o t a l  
r e c o r d s  suppor t  t h e  s u g g e s t i o n  t h a t  t h e  an imal  is p r e s e n t  bu t  no t  
a 5 ~ n S a n t  i n  t h e  n o r t h e a s t  P a c i f i ? .  A few 3 rcbab ly  occs? i n  t h e  l e a s e  
3."ea. 

Z i ~ h i u s  c a v i r o s t r i s  

C u v i e r ' s  beaked whale is probably  t h e  most abundant  P a c i f i c  beaked 
whale (Leatherwood e t  a l .  1982).  It o c c u r s  from t h e  Bering Sea  s o u t h  t o  
t h e  t i p  o f  Baja C a l i f o r n i a .  Like most beaked whales ,  i t  is  a  deep wa te r  
s p e c i e s  . Dohl e t  a l .  ( 1981 ) saw o n l y  two i n  t h e i r  su rveys  o f  
C a l i f o r n i a .  Fo r ty  s t r a n d i n g s  a r e  r eco rded  from t h e  west c o a s t  of  n o r t h  
America (R ice  1978) .  T h i s  beaked whale may be t h e  most abundant  member 
of  t h e  f ami ly  a s  evidenced by Oregon s t r a n d i n g  r e c o r d s .  Roest  e t  a l .  
( 1953)  r e p o r t e d  a  specimen s t r a n d e d  a t  Oceanlake i n  1952. Subsequent ly  
one s t r a n d e d  i n  1976, two i n  1979, and one  e a c h  i n  1980 and 1982 (Harvey 
and Mate, unpubl.  d a t a ) .  Z .  c a v i r o s t r i s  is d i f f i c u l t  t o  i d e n t i f y  a t  s e a ,  
and a r e  n o t  p l e n t i f u l ;  t h u s ,  r e c o r d s  a r e  s c a r c e .  The deep wa te r  h a b i t a t  
and wide d i s t r i b u t i o n  s u g g e s t  they  occur  i n  t h e  l e a s e  a r e a ,  a l t hough  
t h e i r  abundance unknown. 

Mesoplodon spp.  

Mesoplodon s p e c i e s  a r e  s o  poor ly  known and d i f f i c u l t  t o  i d e n t i f y  
t h a t  they have been lumped f o r  t h e  purposes  of  t h i s  d i s c u s s i o n .  A l l  
t h r e e  s p e c i e s  whose r a n g e s  i n c l u d e  t h e  l e a s e  a r e a  a r e  ex t remely  r a r e .  
A l l  a r e  b a s i c a l l y  deep wa te r  forms and t h e r e f o r e  may i n h a b i t  t h e  l e a s e  
a r e a .  Dohl e t  a 1  ( 1981 observed  two Mesoplodon 140 k m  o f f  c e n t r a l  
C a l i f o r n i a .  Only s t r a n d e d  i n d i v i d u a l s  have been r eco rded  from n o r t h e r n  
C a l i f o r n i a  o r  Oregon wa te r s .  One specimen o f  M .  s t e j n e g e r i  came a s h o r e  - 
a t  Newport, Oregon. 

Family Delphin idae  
Orc inus  orca 

K i l l e r  whales  -occur  throughout  t h e  P a c i f i c  Ocean. They form r e s i d e n t  
o r  t r a n s i e n t  pods. I n  t h e  Gorda Ridge a r e a  F i s c u s  and Niggol (1965)  
r eco rded  f i v e  pods o f  whales  ( a  t o t a l  o f  31 i n d i v i d u a l s ) .  0. 3 were 
observed  up t o  88 km o f f s h o r e .  Three  s e p a r a t e  pods were observed  o f f  
Washington from 1973 through 1976 (Wahl 1977).  Wahl no t ed  t h a t  one pod 
was 110 km o f f s h o r e .  Dohl e t  a l .  (1981)  r e p o r t e d  10 s i g h t i n g s  (34 
a n i n a l s ) .  Migra t ion  seems t o  be i n f l u e n c e d  by food supp ly .  Off Oregon, 
k i l l e r  whales  have been s i g h t e d  a long  t h e  c e n t r a l  c o a s t  from A p r i l  



through August du r ing  t h e  l a s t  t h r e e  y e a r s  (Harvey,  unpubl.  d a t a ) .  
Although t h e s e  a r e  nea r sho re  s i g h t i n g s ,  an imals  probably e n t e r  t h e  l e a s e  
a r e a  a t  about  t h e  same time of y e a r .  Na t iona l  Marine F i s h e r i e s  S e r v i c e  
(1974) e s t i m a t e d  t h e r e  were 249 k i l l e r  whales i n  t h e  wa te r s  of  
Washington and B r i t i s h  Columbia. Fewer an imals  a r e  l i k e l y  t o  f r e q u e n t  
t h e  Oregon c o a s t  and t h e  l e a s e  a r e a .  

Pseudorca c r a s s  i dens  

F a l s e  k i l l e r  whales i n h a b i t  o f f s h o r e  wa te r s  from Washington sou th  t o  
Guerrero ,  Mexico (Leatherwood e t  a l .  1982).  T h i s  s p e c i e s  h a s  been 
r e p o r t e d  t o  be uncommon throughout  i t s  range (Na t iona l  Marine F i s h e r i e s  
S e r v i c e  1974) but  F i s c u s  and Niggol (1965)  r e p o r t e d  two i n d i v i d u a l s  32 
k m  of 'shore sou th  of t 2 e  l e a s e  s r e a  and sugges t  t h a t  t h i s  s p e c i e s  is 
more common o f f  C a l i f o r n i a ,  Oregon, ana Xashington than  r e c o r d s  
i n d i c a t e .  The P a c i f i c  Northwest is  t h e  no r the rn  p a r t  o f  i t s  range 
however, and f a l s e  k i l l e r  whales  a r e  probably l e s s  common h e r e .  One 
an imal  cap tu red  i n  Puget Sound ( S c h e f f e r  and S l i p p  19481, and a  
s t r a n d i n g  i n  May 1984 a long  t h e  Oregon c o a s t  (Harvey, unpubl. d a t a )  a r e  
t h e  on ly  ev idences  of  its e x i s t e n c e  i n  t h e s e  wa te r s .  

Globicephala  macrorhynchus 

No c u r r e n t  e s t i m a t e s  e x i s t  o f  t h e  popu la t i on  s i z e  of  t h i s  s p e c i e s  i n  
t h e  North P a c i f i c  ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1984) . The s h o r t -  
f i nned  p i l o t  whale g e n e r a l l y  f a v o r s  o f f s h o r e  w a t e r s ,  bu t  moves i n s h o r e  
i n  s e a r c h  of food ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1974).  I n d i v i d u a l s  
ue re  observed sou th  of t h e  l e a s e  a r e a  f i v e  t imes  ( F i s c u s  and Niggol 
1 9 6 5 ) ,  b u t  g e n e r a l l y  t hey  a r e  most abundant s o u t h  of  P o i n t  Conception,  
C a l i f o r n i a  ( R i e l l y  1978).  G. macrorhynchus should  be cons ide red  
uncommon i n  t h e  P a c i f i c  ~ o r t h w e s t  , and probably  o c c u r s  r a r e l y  i n  t h e  
l e a s e  a r e a .  

Grampus g r i s e u s  

R i s s o ' s  do lphin  is d i s t r i b u t e d  from 5 0 ° ~  t o  t h e  e q u a t o r  and is  
p r i m a r i l y  a  warm water  s p e c i e s  (Leatherwood e t  a l .  1982) .  I t  o c c u r s  
no r th  and in sho re  du r ing  summer when t h e  water  is warmer. These 
c e t a c e a n s  were observed on two o c c a s i o n s ,  s o u t h  of  t h e  l e a s e  a r e a  ( i n  
1958 and 1961) ( F i s c u s  and Niggol 1965) .  Dohl e t  a l .  (1981) found t h i s  
whale t o  be  t h e  t h i r d  most abundant  c e t a c e a n  i n  c e n t r a l  and n o r t h e r n  
C a l i f o r n i a .  Most s i g h t i n g s  occu r r ed  sou th  o f  S a n t a  Cruz, C a l i f o r n i a ,  
g e n e r a l l y  o u t s i d e  t h e  100 fm con tou r .  Wahl (1977) r e p o r t e d  f o u r  s e p a r a t e  
s i g h t i n g s  o f  up t o  60 i n d i v i d u a l s  40 t o  85 km o f f  Westpor t ,  Washington. 
S t roud  (1968) r e p o r t e d  a  s i g h t i n g  o f f  Neah Bay, Washington. The s p e c i e s  
is uncommon o f f  Oregon and Washington and is uncommon i n  t h e  l e a s e  a r e a .  

S t e n e l l a  coe ru l eoa lba  

The s t r i p e d  do lph in  o c c u r s  i n  a l l  t empera te  and t r o p i c a l  oceans .  
There may be 2.3 m i l l i o n  i n  t h e  North P a c i f i c  ( N a t i o n a l  Marine F i s h e r i e s  
S e r v i c e  1984).  S. coe ru l eoa lba  has  been r e p o r t e d  from Japan ,  Oregon, 
Washington, 2 n d - ~ a l i f o r n i a  (Tomil in 1957) .  I t  is d i f f i c u l t  t o  i d e n t i f y  
from t h e  a i r ;  Dohl e t  a l .  (1981 ) r e p o r t e d  no s i g h t i n g s  du r ing  t h e i r  



a e r i a l  su rveys .  F i s c u s  and Niggol (1965)  a l s o  r e p o r t e d  no o b s e r v a t i o n s  
from t h e  c o a s t s  o f  Washington and Oregon. The s p e c i e s  is o c c a s i o n a l l y  
s t r a n d e d  i n  B r i t i s h  Columbia, Washington, o r  Oregon ( ~ e l l o g g  and 
S c h e f f e r  1947; S c h e f f e r  1953) .  The s p e c i e s  probably  is r a r e  i n  t h e  l e a s e  
a r e a .  

Delphinus d e l p h i s  

The common do lph in  p o p u l a t i o n  may e q u a l  900,000 o f f  t h e  wes t  c o a s t  
of North America ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1984).  The most 
n o r t h e r l y  s t r a n d i n g  i n  t h e  e a s t e r n  P a c i f i c  was i n  B r i t i s h  Columbia 
(Guiguet  19541, b u t  most of t h e  p o p u l a t i o n  o c c u r s  sou th  of 3 6 O ~  (Evans 
1976).  Leatherwood e t  a l .  (1972)  r e p o r t e d  no s i g h t i n g s  of  l i v e  an ima l s  
i n  an s r e a  n o r t h  of  S a n t a  Cruz,  "al i fornia .  Xshl  (197:) r e p o r t e e  a 
? o s s i S l e  s igP&t ing  of  one t o  two i n a i v i d u a l s  7 2  k~ nor thwes t  o f  ' d e s t ? o r t ,  
. . f lash ington .  T h i s  animal  should  t i ? e r e f ~ r e  be c o n s i d e r e d  r a r e  i n  t h e  lease 
a r e a .  

Lagenorhynchus o b l i q u  idens  

An e s t i m a t e d  30,000 t o  50,000 P a c i f i c  whi te -s ided  d o l p h i n s  r e s i d e  
o f f  wes t e rn  North America ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1984) ,  from 
Valdez, Alaska t o  Baja C a l i f o r n i a  ( N o r r i s  and P r e s c o t t  1961) .  T h i s  is 
one o f  t h e  most abundant  c e t a c e a n s  a l o n g  t h e  c o a s t ,  a s  demonst ra ted  by 
t h e  l a r g e  number o f  s i g h t i n g s .  F i s c u s  and Niggol ( 1965) r e p o r t e d  135 
s i g h t i n g s  of  g roups  o f  from 1 t o  over  500 i n d i v i d u a l s .  Gene ra l ly ,  t hey  
occu r r ed  between t h e  100 and 1 ,000  fm c o n t o u r s .  Dohl e t  a l .  (1981 
c o n s i d e r e d  t h i s  t o  be t h e  most numerous c e t a c e a n  observed o f f  c e n t r a l  
and n o r t h e r n  C a l i f o r n i a .  P ike  and MacAskie (1969)  summarized t h e  
s i g h t i n g s  i n  B r i t i s h  Columbia and Washington. The P a c i f i c  white-sided 
do lph in  is t h e r e f o r e  probably  one of  t h e  most abundant  c e t a c e a n s  i n  t h e  
l e a s e  a r e a ,  a l t h o u g h  t h e r e  a r e  no a c c u r a t e  e s t i m a t e s  o f  t h e  number t h a t  
OC c u r .  

L i s s o d e l p h i s  b o r e a l i s  

Nishiwaki  (1972) e s t i m a t e d  t h a t  t h e r e  a r e  10,000 i n d i v i d u a l s  o f  t h i s  
s p e c i e s  i n  t h e  North P a c i f i c .  Leatherwood and Walker (1976)  found a c t u a l  
r e c o r d s  o n l y  as  f a r  n o r t h  a s  5 0 ° ~ ,  and a s  f a r  sou th  a s  San Clemente 
I s l a n d ,  C a l i f o r n i a  ( 3 2 ' ~ ) .  L. b o r e a l i s  l i v e s  p r i m a r i l y  o f f s h o r e ,  and is  
rare off  n o r t h e r n  ~ a l i f o r n i a ,  Oregon, and Washington (Leatherwood e t  a l .  
1982) .  No p o p u l a t i o n  e s t i m a t e s  e x i s t  f o r  t h e  l e a s e  a r e a .  Only s i x  
s i g h t i n g s  were r e p o r t e d  by F i s c u s  and Niggol (19651,  a l l  s o u t h  o f  San 
F ranc i sco ,  i n  c o n t r a s t  t o  Dohl e t  a l .  ( 1981 ) who found t h i s  t o  be t h e  
second most abundant  c e t a c e a n  i n  c e n t r a l  and n o r t h e r n  C a l i f o r n i a .  
Animals r e p o r t e d  by t h e s e  second a u t h o r s  were u s u a l l y  o u t s i d e  t h e  1 ,000  
fm i s o b a t h .  I n  a d h i t i o n ,  16  s i g h t i n g  were n o r t h  o f  3 8 ' ~ ,  b u t  o n l y  f o u r  
were n o r t h  of  40 '~ .  I n d i v i d u a l s  were r e p o r t e d  however, 85 and 72 km 
no r thwes t  of Westpor t ,  Washington (Wahl 1977).  T h i s  s p e c i e s  is found i n  
l a r g e  s c h o o l s  o f  up t o  2,000 an ima l s ,  ave rag ing  100 an imals  p e r  s c h o o l  
(Dohl e t  a l .  1981 1. These o b s e r v a t i o n s  s u g g e s t  t h a t  L. b o r e a l i s  o c c u r s  
p e r i o d i c a l l y  b u t  i r r e g u l a r l y  i n  t h e  l e a s e  a r e a  i n  r e i a t i v e l y  l a r g e  
numbers. 



Family Phocenidae 
Phocoenoides d a l l i  

There a r e  approximate ly  840,000 t o  2,300,000 D a l l l s  po rpo i se  i n  
t h e  North P a c i f i c ,  between 28' N (Leatherwood and F i e l d i n g  1974) and 66' 
N i n  t h e  Bering Sea ( N a t i o n a l  Marine Mammal Laboratory 1981) .  F i s c u s  and 
Niggol (1965)  s i g h t e d  P. d a l l i  52 t imes  w i th in  two deg rees  n o r t h  o r  
sou th  o f  t h e  l e a s e  a r e a .  Pike and MacAskie (1969) r e p o r t e d  more t han  200 
s i g h t i n g s  o f f  B r i t i s h  Columbia; Wahl (1977) saw i n d i v i d u a l s  o f  t h i s  
s p e c i e s  du r ing  24 of 24 t r i p s  o u t  of Westpor t ,  Washington. A l l  bu t  one 
s i g h t i n g  o f f  Washington were f a r t h e r  o f f  sho re  than  50 km. Dohl e t  a l .  
(1981 ) cons ide red  t h i s  s p e c i e s  t o  be t h e  f i f t h  most abundant  o f f  c e n t r a l  
and n o r t h e r n  Cal  r f o r n i a .  Schools  averaged  f o u r  i n a i v  i d u a l s  and g e n e r a l l y  
x c u r r e d  Setween 5ne 1CO anc 1 ,000 Cm c 9 n t o w s .  

E s t l n a t e s  of  t n e  3 a l l  ? o r p o i s e  popu la t i on  of t h e  l s a s e  a r e a  a r e  no t  
5 v 3 l l a b l e .  Th l s  s p e c i e s  1s ?robably  aoundant  rn t h e  a r e a  througnout  t h e  
y e a r .  

Family O t a r i i d a e  
C a l l o r h i n u s  u r s i n u s  

An e s t i m a t e d  1.3 m i l l i o n  f u r  s e a l s  r e s i d e  i n  t h e  North P a c i f i c  
( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1984).  Of t h e s e  865,000 breed  on  t h e  
Bering Sea  I s l a n d s  o f f  Alaska,  and 4,000 breed  and pup a long  t h e  c o a s t  
o f  C a l i f o r n i a .  Few o t h e r  s p e c i e s  of  p inn iped  a r e  s o  p e l a g i c  when away 
from t h e  breeding  and pupping grounds.  Seasona l  rnigrat i o n s  of  t h i s  
s p e c i e s  t h rough  t h e  l e a s e  a r e a  occu r  du r ing  f a l l ,  w i n t e r  and s p r i n g .  
Dohl e t  a l .  (1981) found t h i s  t o  be t h e  most 3bundant 2 inn iped  o f f  
c e n t r a l  and n o r t h e r n  C a l i f o r n i a .  I t  was most abundant i n  February ,  when 

2 average  d e n s i t y  a long  4,717 km of t r a n s e c t s  was 0.28 animals/km . Most 
s i g h t i n g s  were 40 t o  100 km o f f s h o r e  and were even ly  d i s t r i b u t e d .  Fur 
s e a l s  were observed on 14 of  47 t r i p s  o f f  Washington by Wahl (1977) .  

C . u r s i n u s  is wi thou t  doubt  t h e  most numerous p inn iped  i n  t h e  l e a s e  - 
a r e a .  Seasonal  occu r r ence  is from March through May o f f  B r i t i s h  Columbia 
( P i k e  and MacAskie 1969) .  Es t ima te s  o f  f u r  s e a l  abundance i n  t h e  l e a s e  
a r e a  a r e  u n a v a i l a b l e .  Using t h e  f u r  s e a l  d e n s i t y  g iven  by Dohl e t  a l .  
( 1981 , i n  t h e  260,000 km2 l e a s e  a r e a  t h e r e  may be a s  many a s  72,800 f u r  
s e a l s .  

Eumetop i a s  j u b a t u s  

The North P a c i f i c  p o p u l a t i o n  of  n o r t h e r n  s e a  l i o n s  is cons ide red  t o  
be 230,000 t o  240,000 i n d i v i d u a l s  (Marine F i s h e r i e s  S e r v i c e  1984) .  Ten 
thousand are on t h e  c o a s t s  o f  B r i t i s h  Columbia, Washington, Oregon, and 
C a l i f o r n i a .  I n d i v i d u a l s  spend most of  t h e i r  time n e a r  sho re .  A 1 1  
s i g h t i n g s  of  t h i s  s p e c i e s  by Dohl e t  a l .  (1981) were w i t h i n  37 km of 
sho re .  Wahl ( 1977) ,  however, r e p o r t e d  o c c u r r e n c e s  abou t  58 and 64 km 
offSYore o f  Westpor t ,  Washington i n  1973. There a r e  approximate ly  3,000 
n o r t h e r n  sea l i o n s  a l o n g  t h e  Oregon c o a s t  (Brown p e r s .  comm.) and 
a n o t h e r  3,000 a long  t h e  C a l i f o r n i a  c o a s t  (Dohl e t  a l .  1981) .  The 
n e a r s h o r e  h a b i t s  and low numbers o f  n o r t h e r n  s e a  l i o n s  i n  n o r t h e r n  
C a l i f o r n i a  and Oregon s u g g e s t s  t h i s  s p e c i e s  is q u i t e  r a r e  i n  t h e  l e a s e  
a r e a .  



Family Phocidae 
Phoca v i  t u l  ina - 

Although t h e r e  a r e  an  e s t ima ted  42,000 harbor  s e a l s  a long  t h e  west 
c o a s t  of North America (Na t iona l  Marine F i s h e r i e s  S e r v i c e  19841, t h i s  
s p e c i e s  probably does  no t  occur  i n  t h e  l e a s e  a r e a .  Harbor s e a l s  r a r e l y  
ven tu re  f a r  from l and ,  and a r e  u s u a l l y  w i th in  22  km of sho re  (Dohl e t  
a l .  1981 ) . Wahl ( 1977),  however, saw a  ha rbo r  s e a l  80 km o f f  sho re  i n  
water  s e v e r a l  hundred meters  deep. A e r i a l  c ensuses  e s t i m a t e  3,500 ha rbo r  
s e a l s  a s h o r e  a long  t h e  Oregon c o a s t .  Recent s t u d i e s  sugges t  t h a t  t h i s  
number should  be doubled (Harvey and Brown unpubl. d a t a ) .  Desp i t e  t h e i r  
nea r sho re  abundance, ha rbo r  s e a l s  a r e  probably ex t remely  r a r e  i n  t h e  
l e a s e  a r e a .  

Northern Elephant  s e a l s ,  which number approximate ly  100,000 i n  t h e  
North P a c i f i c ,  a r e  d i s t r i b u t e d  from Alaska s o u t h  t o  Mexico ( N a t i o n a l  
Marine F i s h e r i e s  S e r v i c e  1984) .  T h i s  s p e c i e s  and f u r  s e a l s  a r e  t h e  on ly  
two p inn ipeds  commonly seen  o u t  o f  s i g h t  o f  land .  Most s i g h t i n g s  by Dohl 
e t  a l .  (1981) were over  t h e  c o n t i n e n t a l  s l o p e  o r  seamounts. S c h e f f e r  
(1964)  r e p o r t e d  c a p t u r e  o f  t h r e e  e l e p h a n t  s e a l s  i n  l o n g l i n e  gea r  s e t  a t  
180 m o f f  F lorence ,  Oregon. T y p i c a l l y ,  e l e p h a n t  s e a l s  a r e  s o l i t a r y  when 
a t  s e a  ( A n t o n e l i s  and F i s c u s  1980).  Pike and MacAskie (1969)  r e p o r t e d  32 
s i g h t i n g s  o f f  B r i t i s h  Columbia. The deep water  h a b i t s  and y e a r l y  
m i g r a t i o n s  of  t h i s  s p e c i e s  sugges t  occu r r ence  of  some unknown 
i n d i v i d u a l s  i n  t h e  s t u d y  a r e a .  

2. Reproduct ion 

Family Balaenidae  
Eubalaena g l a c  i a l i s  

Like most o t h e r  ba l een  whales ,  r i g h t  whales move i n t o  t r o p i c a l  o r  
tempera te  w a t e r s  f o r  b reed ing  and c a l v i n g  du r ing  win t e r .  Winter ing  r i g h t  
whales c a l v e  and mate a long  Oregon, C a l i f o r n i a ,  and Baja C a l i f o r n i a  
c o a s t s .  Right  whales  may c a l v e  eve ry  t h i r d  yea r  a f t e r  a  g e s t a t i o n  pe r iod  
of one year  (Gilmore 1978) .  Breeding may occur i n  w i n t e r .  Males r e a c h  
s e x u a l  m a t u r i t y  a t  15.2 m ;  f emales  a t  15.8 m ( N a t i o n a l  Marine F i s h e r i e s  
S e r v i c e  1977).  The pe r iod  of  l a c t a t i o n  is unknown, bu t  is probably s i x  
t o  s even  months (Tomil in 1957). 

Family Ba laenop te r idae  
Balaenoptera  musculus 

Male b l u e  whales r each  s e x u a l  m a t u r i t y  a t  approximate ly  t h r e e  t o  
seven  y e a r s  of age  ( 2 5  r n ) ,  and females  a t  two t o  s i x  y e a r s  o f  a g e  (26  m )  
(Tornilin 1957; Gambell 1975) .  P ike  and MacAskie (1969) r e p o r t e d  s e x u a l  
ma tu r i t y  is reached  a t  20.5 m i n  males and 21.5 m i n  females  o f f  
B r i t i s h  Columbia. Approximately 26% of  t h e  126 b lue  whales  h a r v e s t e d  o f f  
B r i t i s h  Columbia between 1948 and 1959 were s e x u a l l y  immature. Females 
bear  a  c a l f  once every two t o  t h r e e  y e a r s  i n  w i n t e r  (Rice  1978) .  
L a c t a t i o n  l a s t s  seven  t o  e i g h t  months, and t h e  c a l f  is approximate ly  16 



m i n  l eng th  a t  weaning (Tomilin 1957). The mating season extends over 
f i v e  months ( l a t e  f a l l  through w i n t e r ) ,  and g e s t a t i o n  l a s t s  twelve 
months (Rice 1978). 

Balaenop t e r a  physalus 

Off B r i t i s h  Columbia, f inwhales were the  most numerous l a rge  baleen 
whale harvested.  Pike and MacAskie (1969) repor ted  l eng th  a t  sexual  
matur i ty  t o  be 17.6 m and 18.2 m f o r  males and females,  r e s p e c t i v e l y .  
Age a t  matur i ty  is 6  t o  12 years  (Nat ional  Marine F i s h e r i e s  Service  
1 9 7 7 ) .  In  the  e a r l y  1960s, pregnancy r a t e  r o s e  t o  approximately 0.60 
(Gambell 1975). In  the North P a c i f i c  f i n  whales may breed and c a l v e  i n  
win te r ;  the  g e s t a t i o n  period is approximately 1 1  t o  12  nonths (Tomilin 
1957; YaSlok3v e t  31. 1 9 7 4 ) .  Calves a r e  5 .3  t o  6.5 7 Long a t  SirLh 
(Leatherwood and Reeves 1383) .  

Balaenoptera b o r e a l i s  

In  t h e  nor thern  hemisphere, s e i  whales reach sexual  matur i ty  a t  6 
t o  12 y e a r s  of age ,  o r  12.0 t o  13.0 m f o r  males and 12.8 t o  13.5 m f o r  
females (Tomilin 1957). Females bear a  c a l f  once every two t o  t h r e e  
y e a r s ,  i n  the  winter  (Nat ional  Marine F i s h e r i e s  Service  1977). After  5  
t o  7 months t h e  c a l v e s  a r e  weaned a t  a  l eng th  of 8  t o  9  m (Tomilin 
1957). Mating is genera l ly  confined t o  the  win te r ,  al though i t  may occur 
throughout t h e  year .  Gesta t ion is f o r  one year .  The pregnancy r a t e  f o r  
s e i  whales o f f  C a l i f o r n i a  was thought t o  be f o r t y  percent  (Mi tche l l  
1978).  

Balaenoptera a c u t o r o s t r a t a  

Minke whales become sexua l ly  mature a t  7  t o  8  yea r s  (Nat ional  Xarine 
F i s h e r i e s  Service  1984) o r  approximately 7 m f o r  males and 8 m f o r  
females (Leatherwood and Reeves 1983) . Ind iv idua l s  may g ive  b i r t h  every 
year (Nat ional  Marine F i s h e r i e s  Service  1984). Mating t a k e s  p lace  from 
December through March o f f  Japan (Tomilin 1957).  B i r t h s  u s u a l l y  occur i n  
the  win te r ,  and the  g e s t a t i o n  period is 10 t o  11 months. The newborn a r e  
2 . 4  t o  2.8 m long (Leatherwood and Reeves 1983).  

Megaptera novaeangl i a e  

Humpback whales have been harves ted o f f  B r i t i s h  Columbia and t h e r e  
is some information f o r  t h i s  s p e c i e s  i n  the  Northwest, a l though none 
from t h e  l e a s e  a r e a .  Pike and MacAskie (1969) repor ted  sexua l  matur i ty  
a t  average l e n g t h s  of 1 1.5 m i n  males and 1 1.8 m i n  females. Breeding 
and c a l v i n g  lasts from October through March (Nat ional  Marine F i s h e r i e s  
Service  1984). Calves a r e  4.5 t o  5.0 m long,  and nurs ing  con t inues  f o r  
1 1  months  eathe her wood and Reeves 1983) . 
Family Physeter idae  
Physter  macrocephalus 

Pike and MacAskie (1969) summarized d a t a  on sperm whales taken o f f  
B r i t i s h  Columbia. Harem schoo l s ,  composed of 15 t o  30 females and 
immature animals of both sexes ,  a r e  accompanied by one o r  two l a r g e  



b u l l s .  These s c h o o l s  appear  o f f  B r i t i s h  Columbia i n  A p r i l  through June ,  
a f t e r  t h e  mating season  i n  February and March. Occas iona l ly  t h e s e  
s c h o o l s  a g g r e g a t e  i n t o  l a r g e  h e r d s  o f  50 t o  150 i n d i v i d u a l s .  I n  some 
y e a r s ,  sperm whales appear  a g a i n  du r ing  August and September, when 
pregnant  females  a r e  c a r r y i n g  near-term f e t u s e s .  Males l e s s  than 12 m 
( r e c e n t l y  mature o r  immature) ,  occur  i n  t h e s e  harem schoo l s .  Medium-size 
males ( 1 2  t o  14 m i n  l e n g t h )  u s u a l l y  appear  i n  l o o s e l y  grouped bachelor  
s choo l s  from May through September. The l a r g e s t  males (up t o  18 m i n  
l e n g t h )  u s u a l l y  occu r  a s  s o l i t a r y  an imals  o r  a r e  a s s o c i a t e d  with a  
harem. Off B r i t i s h  Columbia males r each  s e x u a l  ma tu r i t y  a t  g r e a t e r  t han  
10 m and females  a t  g r e a t e r  t han  9 m. 

I n  June 1979, 41  spe rn  whales s t r a n d e d  themselves nea r  F lo rence ,  
;regor. (Snow and Xate ' 9 7 9 ) .  T;?e group uas  t y p l c a l  3f a harei? s c h o o l ,  
d l t n  25 females Se tdeec  1 ;  snc 5- y e a r s  a i d ,  dn r i e  t h e  ? a l e s  kepe 1 4  5 -  
21 y e a r s  o l d  ! R ; z e  ?t 31. ~ n ~ u o l .  nanusc rp t . )  . Nine cf t n e  d l s s e c t e a  
females were s e x u a l l y  mature,  and t h r e e  were c a r r y i n g  f e t u s e s .  Two 
months p r i o r  t o  t h i s  a  l a r g e  male, 17.7 m i n  l e n g t h ,  was s t r a n d e d  sou th  
of  Winchester  Bay, Oregon (Mate and Harvey, unpubl .  d a t a ) .  These 
o b s e r v a t i o n s  suppor t  t h e  d a t a  of P ike  and MacAskie r ega rd ing  
r ep roduc t ion  of  sperm whales o f f  Oregon, Washington, and B r i t i s h  
Columbia. 

Sperm whales g i v e  b i r t h  i n  May through October i n  t h e  n o r t h e r n  
hemisphere (Be rz in  1971) .  L a c t a t i o n  g e n e r a l l y  l a s t s  f o r  one t o  two 
y e a r s ,  and t h e  c a l f  is weaned when 6.7 m i n  l e n g t h .  

Kogia b rev i ceps  

Most in format ion  on r ep roduc t ion  of pygmy sperm whales h a s  been 
ob ta ined  from s t r anded  an imals .  Females r each  s e x u a l  ma tu r i t y  a t  a  
l e n g t h  o f  2.6 t o  2.8 m ,  males a t  2.7 t o  3.0 m (Leatherwood and Reeves 
1983).  Most b i r t h s  appear  t o  t a k e  p l a c e  between autumn and s p r i n g ,  a f t e r  
a g e s t a t i o n  pe r iod  of  e l even  months. S t randed  females  have been found 
which a r e  pregnant  and l a c t a t i n g ,  sugges t ing  t h i s  s p e c i e s  may g i v e  b i r t h  
each year  ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1977 ) . 
Family Z iph i idae  
S e r a r d i u s  b a i r d i  i 

B a i r d l s  beaked whale is one of  t h e  few Z i p h i i d s  (beaked whales)  f o r  
which much b i o l o g i c a l  d a t a  e x i s t s ,  l a r g e l y  due t o  commercial h a r v e s t i n g  
of t h i s  s p e c i e s  i n  t h e  North P a c i f i c .  Off B r i t i s h  Columbia, g roups  wi th  
10 t o  20 i n d i v i d u a l s  were composed most ly  o f  s e x u a l l y  mature males ( P i k e  
and MacAskie 1969) .  Mature males were 9.8 t o  11.0 m l ong .  One female  
was 8.8 m and immature, whi le  a n o t h e r  female was 11.3 m l ong ,  l a c t a t i n g  
and mul t i pa rous  ( P i k e  and MacAskie 1969).  G e s t a t i o n  may l a s t  about  10 
months ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1984).  B a i r d l s  beaked whales  
reach  s e x u a l  m a t u r i t y  a t  e i g h t  t o  t e n  yea r s .  Off Japan ,  mating o c c u r s  i n  
October  and November (R ice  1978).  McCann (1975) however, r e p o r t e d  mating 
occu r s  i n  February with b i r t h s  p r e s e n t  i n  December. 



Ziphius  c a v i r o s t r i s  

Although i t  occu r s  worldwide and i ts  taxonomy is we l l  known from 
s t r a n d i n g s ,  t h e  b io logy  of t h i s  s p e c i e s  is  no t  w e l l  known. Males become 
s e x u a l l y  mature a t  about  5.5 m and females a t  about  6 .0  m i n  l e n g t h  
(Leatherwood and Reeves 1983) . Newborns a r e  approximately 2 .7  m long. 

Hesoplodon spp . 
There is s o  l i t t l e  known about  t h e  b io logy  of t h e  genus Mesoplodon 

t h a t  t h e  t n r e e  s p e c i e s  t h a t  nay occur  i n  t h e  l e a s e  a r e a  have been 
grouped f o r  t h i s  d i s cus s ion .  M .  d e n s i r o s t r i s  may reach  sexua l  n a t u r i t y  
a t  n lne  y e a r s  of age ;  a t  b i r th  c a l v e s  a r e  p r o b a ~ l y  1.9 t o  2 . 6  a long 
!Leatherwood and 3eeves 1383). There is no information on 1. s t e j n e g e r l ;  
i n  2.  ca r lhubos i  t h e  young may be 2.5 m long a t  o i r t n  (Leatnerwood and 
Reeves 1983) . 
Family Delphinidae 
Orcinus orca 

The k i l l e r  whale r eaches  s exua l  ma tu r i t y  a t  o f  0.8 m f o r  males and 
4.9 m f o r  females (Bigg and Wolman 1975). I n  t h e  no r the rn  hemisphere 
b i r t h s  u s u a l l y  occur i n  autumn (Na t iona l  Marine F i s h e r i e s  Serv i c e  1977).  
Off Washington breeding occu r s  i n  s p r i n g  and summer (Walker e t  a l .  
1975).  However, based on whaling r e c o r d s ,  mating may be year  round 
(Schef f e r  1978) . Ges ta t i on  may be 12 t o  1 6 months. Caives a r e  2.3 m long 
a t  b i r t h  (Sche f f e r  1978) .  

Pseudorca c r a s s  idens  

The f a l s e  k i l l e r  whale may reach  sexua l  ma tu r i t y  a t  3.3 t o  3.8 m 
long (Walker e t  a l .  1975). Leatherwood and Reeves ( 1983) r e p o r t  t h a t  
newborn c a l v e s  a r e  u s u a l l y  1 .5  t o  1.8 m i n  l e n g t h .  Other  r ep roduc t ive  
behavior  is unknown. 

Clobicephala macrorhynchus 

Male sho r t - f i nned  p i l o t  whales reach  sexua l  ma tu r i t y  a t  l e n g t h s  of 
4 .2  t o  4.8 m, a l though they probably do no t  breed u n t i l  5.0 m 
(Leatherwood and Reeves 1983).  Females a r e  s e x u a l l y  mature a t  3.0 t o  3.3 
m. Mating may occu r  i n  win ter  ; g e s t a t i o n  l a s t s  12 t o  16 months (Tomilin 
1957; Walker e t  a l .  1975) .  Females may bear  young every two t o  t h r e e  
yea r s ;  the newborn is about  1.4 m ( M i t c h e l l  1975; Leatherwood and Reeves 
1983).  Births g e n e r a l l y  occur  from August through win t e r ,  weaning occu r s  
a t  :2 t o  16 months ( N o r r i s  and P r e s c o t t  1961 ; Walker e t  a l .  1975).  Some 
S o r t  of s exua l  s eg rega t ion  and polygyny may occur i f  t h i s  popu la t i on  
behaves l i k e  p i l o t  whales o f f  t h e  c o a s t  of Newfoundland ( R e i l l y  1978). 

Grampus g r  i s e u s  

Very l i t t l e  is known of r ep roduc t ive  b io logy  of t h i s  s p e c i e s .  Males 
may become s e x u a l l y  mature a t  about  3.0 m ( M i t c h e l l  1975). B i r t h s  may 
occur i n  December, newborn c a l v e s  a r e  about  1 .5  m i n  l e n g t h  (Leatherwood 
e t  a l .  1972; Leatherwood and Reeves 1983).  



S t e n e l l a  c o e r u l e o a l b a  

The s t r i p e d  do lph in  r e a c h e s  s e x u a l  m a t u r i t y  a t  app rox ima te ly  1.8 t o  
1.9 rn (Leatherwood and Reeves 1983) .  Off J apan ,  mating o c c u r s  i n  
November and December and i n  May through June  (Kasuya 1972) .  G e s t a t i o n  
is 12 months; i n  Japan  b i r t h s  o c c u r  i n  November through December and Yay 
through June .  Average l e n g t h  a t  b i r t h  is about  1 m, t h e  c a l f  is weaned 
a f t e r  18 months (Kasuya 1972; Leatherwood and Reeves 1983) .  

Delphinus  d e l p h i s  

Common d o l p h i n s  Secome s e x u a l l y  n a t u r e  a t  ! .7 t o  1 .8 m o r  7  t o  ! 4 
y e a r s  f o r  f3males  and 8 c 3  1 2  y e a r s  f o r  m l e s  (Nish iwaki  1972) .  Ir, t h e  
n o r t h e a s t e r n  2 a c i f i c  naz ing  o c c u r s  from January  through A p r i l  and Augi;st 
i / ~ n r c u g h  NavenSer ( N a t i o n a l  Yar ine  F i s h e r i e s  S e r v i c e  1974) .  B i r t h s  nay 
occur  i n  s p r i n g  through f a l l ,  wi th  a  peak i n  J u l y  when t h e  f e m a l e s  may 
move o f f s h o r e  t o  c a l v e  (Tomil in  1957; Na t iona l  Marine F i s h e r i e s  S e r v i c e  
1974; Evans 1976) .  The newborns a r e  app rox ima te ly  0.8 m l ong  and s u c k l e  
f o r  f i v e  t o  s i x  months (Leatherwood and Reeves 1983) .  S e x u a l l y  mature 
an ima l s  may r ep roduce  a n n u a l l y ;  l a c t a t i n g  f ema le s  show ev idence  o f  
mating (Tomil in  1957) .  

Lagenorhynchus o b l i q u i d e n s  

M i t c h e l l  ( 1975) r e p o r t e d  t h a t  P a c i f i c  wh i t e - s ided  d o l p h i n s  become 
s e x u a l l y  mature a t  1.7 t o  1 .8  m long .  Mating o c c u r s  i n  l a t e  s p r i n g  
through auturrm. Young a r e  born throughout  t h e  l a t e  s p r i n g  and summer 
months ( N o r r i s  and P r e s c o t t  1961) .  Newborns a r e  app rox ima te ly  0 .8  t o  
0.95 m l ong .  G e s t a t i o n  lasts  10 t o  12 months ( N a t i o n a l  Marine F i s h e r i e s  
S e r v i c e  1974) . 
L i s s o d e l p h i s  b o r e a l i s  

The n o r t h e r n  r i g h t  whale d o l p h i n  becomes s e x u a l l y  mature a t  abou t  
2.2 rn long  i n  bo th  s e x e s  (Leatherwood and Walker 1976) .  The 0 .8  t o  1.0 m 
long newborn a r e  s e e n  i n  e a r l y  s p r i n g ,  i n d i c a t i n g  t h a t  t h i s  is t h e  t ime 
of b i r t h  (Leatherwood and Reeves 1983) .  Nothing e l s e  is known r e g a r d i n g  
t h e  r e p r o d u c t i v e  b io logy  of  t h i s  s p e c i e s .  

Family Phocenidae 
Phocoenoides d a l l i  

Dall porpoise reach s e x u a l  m a t u r i t y  a t  a b o u t  1.9 and 1.7 m i n  l e n g t h  
f o r  the males and f ema le s ,  r e s p e c t i v e l y  ( M i t c h e l l  1975) . Calv ing  
probably  b e g i n s  i n  mid t o  l a t e  June  ( N a t i o n a l  Marine Mammal Labora tory  
1981) .  The g e s t a t i o n  p e r i o d  h a s  been p r e d i c t e d  t o  be 11.4 months (Kasuya 
1978) .  Newborn a r e  g e n e r a l l y  0.85 t o  1 .0  m i n  l e n g t h  (Leatherwood and 
Reeves 1983) . 
Phocoena phocoena 

Harbor p o r p o i s e  a t t a i n  s e x u a l  m a t u r i t y  a t  a  l e n g t h  of  1 .3  m f o r  
males  and 1.5 m f o r  f ema le s ,  r ough ly  t h e  t h i r d  o r  f o u r t h  y e a r  o f  l i f e  



( F i s h e r  and Har r i son  1970) .  Although t h e r e  a r e  some d i s c r e p a n c i e s ,  i n  
most a c c o u n t s  mating o c c u r s  i n  s p r i n g  through summer. G e s t a t i o n  lasts  1 1  
months (Walker 1975) and t h e  0.7 t o  0.9 m l ong  c a l v e s  a r e  p r e s e n t  i n  
June and J u l y  i n  t h e  North A t l a n t i c  ( F i s h e r  and Har r i son  1970) .  A 
s i m i l a r  c a l v i n g  pe r iod  of June through August is suppor ted  by r e p o r t s  of 
newborn and pregnant  ha rbo r  p o r p o i s e s  s t r a n d e d  a long  t h e  Oregon c o a s t  
(Harvey and Brown, unpubl.  d a t a ) .  L a c t a t i o n  may l a s t  e i g h t  months 
( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1974).  

Family O t a r i  i dae  
C a l l o r h i n u s  u r s i n u s  

Mating and p a r t u r i t i o n  occur  on t h e  P r i b i l o f ,  Commander, K u r i l e ,  and 
3obben I s l a n d s  i n  t h e  Bering Sea ,  and o f f  sou the rn  Califor?. ia  on 3an 
Xiguel  i s l a n d  (3ake r  e t  a l .  1973) .  I n  l a t e  A p r i l ,  b u l l s  begin a r r i v i n g  
a t  t h e  rookery  of t h e i r  b i r t h  a t  t h e  P r i j i l o f  I s l a n d s .  They e s t a s l i s h  
t e r r i t o r i e s  which they defend throughout  t h e  breeding  season .  Harems o f  
up t o  100 females  may o c c u r ,  a l t h o u g h  t h e  ave rage  i s  about  40. Adult  
males o n l y  spend a few y e a r s  a s  harem m a s t e r s  (10  t o  14 y e a r s  o l d )  
b e f o r e  t hey  a r e  r e p l a c e d  by a  younger,  s t r o n g e r  an imal .  Females become 
s e x u a l l y  mature a t  f o u r  o r  f i v e  y e a r s  of  age ;  ove r  80% of t h e  f ema le s  
between 6  and 16  y e a r s  a r e  p regnan t  ( F i s c u s  1978).  Twins a r e  r a r e ,  and 
when t h e y  do occur  one  of  t h e  pups u s u a l l y  d i e s .  The m a j o r i t y  o f  f u r  
s e a l s  a r e  born du r ing  t h e  f i r s t  t h r e e  weeks of J u l y ,  one  day a f t e r  
a r r i v i n g  on t h e  i s l a n d s  (Baker  e t  a l .  1970) ,  and f ema le s  a r e  impregnated 
wi th in  5 d a y s  a f t e r  p a r t u r i t i o n .  Fur s e a l s  beg in  l e a v i n g  t h e  i s l a n d s  i n  
October ,  peak d e p a r t u r e s  o c c u r r i n g  i n  e a r l y  November. 

Approximately 7 5 4 0 %  of  f ema le s  caugh t  o f f  Washington a r e  pregnant  
(Marine Mammal D iv i s ion  1979) .  T h i s  s u g g e s t s  t h a t  most ly p r i m a r i l y  
females  and j u v e n i l e s  of  bo th  s e x e s  occu r  i n  t h e  l e a s e  a r e a ,  and t h a t  a  
m a j o r i t y  of  a d u l t  f ema le s  would be p regnan t .  A l l  o t h e r  r e p r o d u c t i v e  
a c t i v i t i e s  occu r  well o u t s i d e  t h e  l e a s e  a r e a .  

Eume top  i a s  j u b a t u s  

The n o r t h e r n  s e a  l i o n  b reeds  a long  t h e  west  c o a s t  of  n o r t h  America 
from t h e  San Miguel I s l a n d s  t o  t h e  Bering Sea. Most a r e  on t h e i r  
b reeding  i s l a n d s  du r ing  May and June  ( A n t o n e l i s  and F i s c u s  1 9 8 0 ) .  Males 
and f ema le s  may become s e x u a l l y  mature a s  e a r l y  a s  t h r e e  y e a r s  o f  a g e ,  
a l t hough  four is more common (Mate 1981) .  Adult males a r e  u s u a l l y  n o t  
a b l e  t o  defend  a t e r r i t o r y ,  and t h e r e f o r e  canno t  mate u n t i l  about  10. 
Within a  few days  a f t e r  a r r i v i n g  on t h e  b reed ing  i s l a n d s ,  females  b e a r  
t h e i r  young. Pups are g e n e r a l l y  born i n  June  and J u l y ,  and remain wi th  
t h e i r  mothers  f o r  approximate ly  one yea r .  Mating u s u a l l y  o c c u r s  w i t h i n  
t x o  weeks o f  p a r t u r i t i o n  (Gent ry  and Withrow 1978) .  G e s t a t i o n  l a s t s  9  t o  
13 months srith a de l ay  i n  i m p l a n t a t i o n  of  2 t o  3 months. 

Fami 1 y Phoc i d a e  
Phoca v  i tu  1 i n a  

Harbor s e a l s  mature s e x u a l l y  a t  t h r e e  t o  s i x  y e a r s  f o r  males and two 
t o  f i v e  y e a r s  f o r  females ;  85  t o  92% o f  mature f ema le s  produce a  pup 
(Bigg 1981 1. B i r t h  s ea son  l a s t s  abou t  one t o  two months, wi th  a  



southward c l i n a l  v a r i a t i o n  a long  t h e  west c o a s t  of North America (Bigg 
19691.. Along t h e  Oregon c o a s t ,  b i r t h s  g e n e r a l l y  occur  fron! May through 
June (Brown and Mate 1983).  Lac t a t i on  l a s t s  f o r  two t o  s i x  weeks, 
followed s h o r t l y  by o v u l a t i o n  and mating (Bigg 1981).  The b l a s t o c y s t  is 
implanted 1.5 t o  3 months a f t e r  conception s o  t iming of b i r t h  remains 
t he  same ;ram year  t o  year .  A t  b i r t h ,  young a r e  1 m long and weigh 
app rox iaa t e ly  19 kg (Newby 1978).  Since harbor  s e a l s  p r i n c i p a l l y  l i v e  
nearshore  and pup on l and ,  l i t t l e  reproduct ive  a c t i v i t y  occurs  i n  t h e  
l e a s e  a r e a .  

Mirounga a n g u s t i r o s t r i s  

Female nor thern  e lephant  s e a l s  may become sexua l ly  mature a s  e a r l y  
a s  two y e a r s  of age ;  i oxeve r ,  the  a a j o r i t y  z a t u r e  a t  t 5 r e e  t o  fou r  yea r s  
(?!cCinnis and 3cnusternan ' 3 8 1 ) .  wales begin mating a t  age s i x  t o  e i g h t ,  
bu t  i t  i s  gene ra l ly  not  u n t i l  e i g h t  t h a t  an imals  reacn  a l a r g e  enough 
s i z e  t o  enable  them t o  defend a t e r r i t o r y  and harem. Female e l ephan t  
s e a l s  begin t o  a r r i v e  on t h e  breeding  i s l a n d s  ( F a r a l l o n ,  An0 Nuevo, San 
Miguel, San Nicolas ,  Guadalupe, and San Beni to)  o f f  of C a l i f o r n i a  and 
Baja C a l i f o r n i a  i n  l a t e  December (Delong 1978).  Within a week a f t e r  
a r r i v a l  t h e  female b e a r s  a  s i n g l e  33 kg pup t h a t  is nursed f o r  28 days 
(McGinnis and Schusterman 1981).  An o e s t r u s  per iod  of  t h r e e  t o  f i v e  days 
occurs  dur ing  t h e  f i n a l  week of nu r s ing ,  during which t h e  female is 
impregnated. Af te r  weaning, t h e  female r e t u r n s  t o  t h e  ocean t o  feed .  

3. Growth 

Measurements of growth f o r  marine mammals i n  t h e  GRLA a r e  s c a r c e .  
The major i ty  of s p e c i e s  have n o t  been c o l l e c t e d  i n  t h i s  r e g i o n ,  o r  
i n h a b i t  i t  only f o r  a  s h o r t  per iod  of time. Es t imates  of growth, 
t h e r e f o r e ,  come p r i n c i p a l l y  from s t u d i e s  o u t s i d e  t h e  reg ion .  Growth has  
been determined f o r  some whale s p e c i e s  based on r eco rds  of ha rves t ed  
animals .  Growth of p inn ipeds  has  been c a l c u l a t e d  from c o l l e c t i o n s  of 
animals  nearshore .  The fo l lowing  account  i nc ludes  only  s p e c i e s  f o r  which 
t h e r e  a r e  e s t ima te s  of growth i n  t h e  l i t e r a t u r e ,  o r  where e s t i m a t e s  can 
be de r ived  from e x i s t i n g  d a t a .  

Family aa l aen idae  
Eubalaena g l a c  i a l i s  

There a r e  a t  p r e s e n t  no e s t i m a t e s  of growth f o r  t h i s  s p e c i e s  i n  t h e  
P a c i f i c .  Kraus e t  a l .  (1982) r e p o r t e d  e s t ima ted  growth of A t l a n t i c  r i g h t  
whales i n  the Bay of Fundy. The c a l f  grows one meter p e r  month u n t i l  t h e  
second month and t h e r e a f t e r  approximately 0.5 m pe r  month u n t i l  0.5 
y e a r s  o l d .  There a r e  no d a t a  f o r  o l d e r  i n d i v i d u a l s .  

Family Balaenopter  idae 
Balaenoptera musculus 

Based on records  of f e t a l  b lue  whales B. musculus grow an average  of 
0.7 m pe r  month f o r  t he  f i r s t  e i g h t  months of  l i f e  (Small 1971). U n t i l  
weaning, c a l v e s  ga in  an average of 90 kg per  day ( E l l i s  1980) .  Because 
weaning occu r s  a t  a  l eng th  of approximately 15 m, t h e  c a l f  g a i n s  a  



l i t t l e  l e s s  t h a n  one m p e r  month. A f t e r  weaning, growth d e c r e a s e s  
d r a m a t i c a l l y  t o  abou t  0.4 m p e r  y e a r  ( E l l i s  1 9 8 0 ) .  P ike  and MacAskie 
(1969)  ment ion t h a t  growth i n  b l u e  wha les  is s l o w e r  f o r  wha les  o f f  
B r i t i s h  Columbia, compared t o  t h o s e  i n  t h e  A n t a r c t i c .  

B a l a e n o p t e r a  p h y s a l u s  

F e t a l  f i n  whales  grow a t  approx imate ly  0.54 rn p e r  month; a f t e r  b i r t h  
they  grow 0.95 m p e r  month ( E l l i s  1980) .  F u r t h e r  growth,  u n t i l  p h y s i c a l  
m a t u r i t y ,  o c c u r s  a t  abou t  0 .9  m p e r  y e a r .  

B a l a e n o ~ t e r a  b o r e a l i s  

3urlqq gestation, a f ? t a l  s e l  & a l e  g r m s  a p p r c x ; ~ a t e : j  3 . 3 2  -I Der 
n o r t h .  (Zll:s 1980). P e t a l  growtn n a s  been p r e a l c t e c  z a s x  upon f ' e + ~ l  
I e n g t n  measurements and h a s  Seen c a l c u l a t e d  t o  be  0.3436 ~g p e r  d a y  
(Lockyer 1977) .  Before  weanlng, t h e  c a l f  grows 0.66 m p e r  month. The 
growth c o n s t a n t  a f t e r  p u b e r t y  1s e s t i m a t e d  t o  be 0.1454 (Lockyer 1977) .  

B a l a e n o p t e r a  a c u t o r o s t r a t a  

Lockyer (1981)  h a s  d e r i v e d  t h e  f o l l o w i n g  growth e q u a t i o n  f o r  t h e  
minke whale:  L t  . L ( l -e-k( t*t  I ) ,  where L.9.89 rn, k-0.2164 yr-', and 
t=5.4482 y r .  0 

Yegaptera  n o v a e a n g l i a e  

Based on t h e  l e n g t h s  o f  f e t u s e s  and weaned c a l v e s ,  a  humpback grows 
approx imate ly  0 .42  m p e r  month b e f o r e  p a r t u r i t i o n ,  and 0.6 m p e r  month 
u n t i l  weaning (Tomi l in  1 9 5 7 ) .  There  a r e  no e s t i m a t e s  f o r  growth a f t e r  
weaning o c c u r s .  

Family De lph in idae  
S t e n e l l a  c o e r u l e o a l b a  

Kasuya (1972)  found growth of  bo th  s e x e s  o f  s t r i p e d  d o l p h i n  was 
s i m i l a r  u n t i l  1 .8  rn l ong .  During t h e  f i r s t  y e a r  t h e s e  d o l p h i n s  grow 
approx imate ly  0 .6  m i n  l e n g t h .  By f o u r  y e a r s  f e m a l e s  a r e  2 . 0  m long  and 
have n e a r l y  r e a c h e d  t h e i r  maximum l e n g t h ;  males  c o n t i n u e  t o  grow u n t i l  
11 y e a r s  old when they  a r e  a b o u t  2.2 m i n  l e n g t h .  

Family Phocenidae 
Phocoena phocoena 

S t u a r t  and Morejohn (1980)  examined 27 f e m a l e s  and 22 males and 
found l i n e a r  growth i n  b o t h  s e x e s .  Average growth r a t e  f o r  males  was 55 
mmlyr w h i l e  f o r  t h e  females  i t  was 95 rnm/yr. 

Family O t a r i i d a e  
C a l l o r h i n u s  u r s i n u s  

Males grow a t  a n  a v e r a g e  o f  7.7 kg p e r  y e a r  f o r  t h e  f i r s t  t h r e e  
y e a r s ,  (14.7  cm p e r  y e a r  i n  l e n g t h )  (Baker  e t  a l .  1970) .  Females grow a n  
an aversage 7.8 cm p e r  y e a r  u n t i l  adu l thood .  



Fami 1 y Phoc i d a e  
Phoca v  i t u l i n a  

Pups a r e  known t o  more t h a n  double  t h e i r  weight  du r ing  s u c k l i n g  
(Bigg 1969).  A f t e r  examining 134 f ema le s  and 1 1  2 males ,  P i t c h e r  and 
C a l k i n s  (1979)  r e p o r t e d  t h a t  males grew approx ima te ly  11 .5  cm p e r  y e a r  
whi le  t h e  f ema le s  grew 9.3 cm p e r  y e a r  f o r  t h e  f i r s t  f o u r  y e a r s .  A f t e r  
f o u r  t o  f i v e  y e a r s  growth was much s l o w e r ;  approximate ly  1 .8  and 2 .0  cm 
p e r  y e a r  f o r  m l e s  and f ema le s ,  r e s p e c t i v e l y .  Weight g a i n  was s i m i l a r ,  
e x c e p t  t h a t  t h e  asymptote  was n o t  r eached  u n t i l  t h r e e  t o  f o u r  y e a r s  
l a t e r  t han  f o r  l e n g t h .  

4. Mig ra t ion  

The m a j o r i t y  o f  marine mammals i n  t h e  e a s t e r n  n o r t h  P a c i f i c  u se  t h e  
r e g i o n  which i n c l u d e s  t h e  l e a s e  a r e a  a s  a  mig ra to ry  r o u t e .  Most l a r g e  
b a l e e n  whales  t r a v e l  from p o l a r  f e e d i n g  grounds  t o  e q u a t o r i a l  and 
t empera t e  w a t e r s  f o r  b r e e d i n g  and c a l v i n g .  Few ba l een  wha le s  a r e  l i k e l y  
t o  s t a y  f o r  pro longed  p e r i o d s .  P inn ipeds ,  which use  t h i s  a r e a ,  may be 
more i n c l i n e d  than  whales  t o  f e e d  t h e r e .  Movements o f  f u r  s e a l s  i n  t h e  
a r e a  a r e  d i r e c t l y  r e l a t e d  t o  m i g r a t i o n  from t h e  Bering Sea. The 
f o l l o w i n g  d i s c u s s i o n  w i l l  g roup  s i m i l a r  s p e c i e s  t o  a v o i d  r e p e t i t i o n .  

F a m i l i e s  Balaenidae  and Ba laenop te r idae  

G e n e r a l l y ,  t h e  l a r g e  b a l e e n  wha le s  of  t h e  North P a c i f i c  m i g r a t e  
between t h e  Be r ing ,  B e a u f o r t ,  and Chuckchi Seas  and t h e i r  summering 
a r e a s  i n  t h e  t empera t e  o r  e q u a t o r i a l  P a c i f i c .  During summer, when mating 
and c a l v i n g  a r e  i n  p r o g r e s s ,  d i f f e r e n t  s p e c i e s  may be e i t h e r  c o a s t a l  o r  
p e l a g i c .  

Blue whales  i n  t h e  e a s t e r n  P a c i f i c  l e a v e  Baja C a l i f o r n i a  i n  May and 
head n o r t h ,  p a s s i n g  w e l l  o f f  c e n t r a l  C a l i f o r n i a ,  and a r r i v i n g  o f f  
Vancouver I s l a n d  i n  June  (R ice  1974) .  Thus, they a r e  nea r  Gorda Ridge i n  
l a t e  May. Migra t ion  p roceeds  nor thward  t o  t h e  Ber ing  Sea.  On r e t u r n ,  
an imals  p a s s  through t h e  l e a s e  a r e a  d u r i n g  September.  

Movements o f  f i n  and  s e i  wha le s  a r e  s i m i l a r .  However, t hey  p robab ly  
m i g r a t e  l a te r  t h a n  b l u e  whales ,  and d o  n o t  p e n e t r a t e  a s  f a r  n o r t h  ( R i c e  
1974) . The minke whale m i g r a t i o n  i s  s i m i l a r  i n  t i m i n g ,  b u t  minke wha le s  
move f a r t h e r  n o r t h  t h a n  t h e  o t h e r s .  The 100 humpback whales  t h a t  m i g r a t e  
a l o n g  the west c o a s t  of North America g e n e r a l l y  o c c u r  n e a r  t h e  l e a s e  
a r e a  i n  summer. Based on  o l d  whaling r e c o r d s ,  peak humpback abundance 
o f f  Washington was i n  June  through August (Tomil in  1957).  

Family P h y s e t e r i d a e  
Physe t e r  macrocephalus 

Male sperm whales  occu r  as f a r  n o r t h  a s  t h e  Bering and Okhotsk Seas  
d u r i n g  summer. Females d o  n o t  t y p i c a l l y  go  a s  f a r  n o r t h .  I n  f a l l ,  a l l  
m ig ra t e  s o u t h  of  4 0 ' ~  (Leatherwood e t  a l .  1972) where b reed ing  



c o n c e n t r a t i o n s  o c c u r  o f f  t h e  c o n t i n e n t a l  s l o p e  o f  C a l i f o r n i a .  The 
m a j o r i t y  are o f f  Mexico and Baja C a l i f o r n i a  d u r i n g  w i n t e r .  

Kog i a  b r e v i c e p s  - 
Migra tory  p a t t e r n s  a r e  unknown f o r  pygmy sperm whales i n  t h e  

P a c i f i c .  I f  novements o f  whales  i n  t h e  A t l a n t i c  a r e  s i m i l a r ,  an ima l s  
move n o r t h  i n  t h e  s p r i n g  t o  f e e d  and sou th  i n  t h e  f a l l  t o  breed  i n  
warmer w a t e r s  (Gunter  e t  a l .  1955) . 
Family Z iph i  i d a e  

Very l i t t l e  is known about  beaked whale movements, Secause  t h e r e  aye  
s o  few s i g h t i n g s  a t  s e a .  Also,  Yesoplodcn s p e c i e s  a r e  d i f f i c u l t  t o  
i2eentify i n  t h e  wa te r .  3eco rds  of S e r a r d i u s  s u g g e s t  i t  may congrega t e  
f o r  b reed ing  o f f  c e n t r a l  C a l i f o r n i a  from J u l y  through October ,  and is 
s e e n  o f f  B r i t i s h  Columbia i n  August (Leatherwood e t  a l .  1972) .  
T h e r e f o r e ,  i t  may o c c u r  i n  t h e  GRLA i n  summer. For  t h e  remainder  o f  t h e  
s p e c i e s  i n  t h e  f a m i l y ,  t h e r e  a r e  no d a t a  on  s e a s o n a l  movements. 

Family Delphin idae  
Orc inus  orca 

Obse rva t ions  of  k i l l e r  whales  s u g g e s t s  movement sou th  i n  w i n t e r .  
Most r e c o r d s  o f f  s o u t h e r n  C a l i f o r n i a  o c c u r  i n  f a l l ,  w i n t e r ,  and e a r l y  
s p r i n g ,  a l t h o u g h  an ima l s  a r e  s e e n  throughout  t h e  y e a r  ( N o r r i s  and 
P r e s c o t t  1961) .  Mig ra t ion  of  t h i s  s p e c i e s  may b e  t i e d  t o  food supply  
( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1 9 7 4 ) .  K i l l e r  whales  have appeared  
a l o n g  t h e  c e n t r a l  Oregon c o a s t  i n  A p r i l  and May f o r  t h e  l a s t  t h r e e  y e a r s  
(Harvey,  unpubl .  d a t a ) .  Thus, k i l l e r  whales  may t r a v e l  t h rough  t h e  l e a s e  
r e g i o n  d u r i n g  s p r i n g  a s  t hey  move n o r t h  f o r  t h e  w in t e r .  

Glob i c e p h a l a  macrorhynchus 

P i l o t  whales  may move n o r t h  d u r i n g  summer and s o u t h  i n  w i n t e r  i n  
r e s p o n s e  t o  changes  i n  wa te r  t empera tu re  (Leatherwood e t  a l .  1972) .  I n  
c e r t a i n  r e g i o n s ,  they appea r  t o  move i n s h o r e  d u r i n g  w i n t e r  t o  prey upon 
c o n c e n t r a t i o n s  o f  spawning s q u i d ,  and t h e n  t o  move o f f s h o r e  f o r  t h e  
remainder  of t h e  y e a r .  Spawning s q u i d  occu r  d u r i n g  s p r i n g  and summer o f f  
Oregon, s o  p i l o t  whales a r e  p robab ly  most abundant  n e a r s h o r e  d u r i n g  
summer, and may be  i n  t h e  l e a s e  a r e a  d u r i n g  w i n t e r .  

Grampus g r i s e u s  

R i s s o ' s  d o l p h i n  p robab ly  m i g r a t e  i n t o  h i g h e r  l a t i t u d e s  i n  warmer 
montns, and t h e n  s ~ u t h  d u r i n g  w i n t e r  ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  
1977) .  T h i s  h y p o t h e s i s  is suppor t ed  by s i g h t i n g s  o f f  c e n t r a l  C a l i f o r n i a  
i n  w i n t e r ,  and o c c u r r e n c e  o f f  B r i t i s h  Columbia i n  summer. I t  is l i k e l y  
t h a t  t h i s  do lph in  t r a v e l s  th rough t h e  l e a s e  r e g i o n  i n  s p r i n g  and f a l l .  

Delphinus d e l p h i s  

Based upon s u r v e y s  and t e l e m e t r y  s t u d i e s  i t  a p p e a r s  t h a t  common 
d o l p h i n s  move n o r t h w e s t e r l y  from J u l y  through November, and s o u t h  from 



December through June (Evans 1976) .  Usual ly  conf ined  t o  t h e  e a s t e r n  
t r o p i c a l  P a c i f i c ,  movement i n t o  t h e  l e a s e  a r e a  would only  be expec ted  
du r ing  warm months, and even then  i n f r e q u e n t l y .  

Lagenorhynchus o b l i q u i d e n s  

The P a c i f i c  white-sided dolphin  is most common i n  i n sho re  wa te r s  of  
C a l i f o r n i a  du r ing  win t e r  when squ id  a r e  most abundant ( N o r r i s  and 
P r e s c o t t  1961).  North-south mig ra t ions  a r e  unknown f o r  t h i s  s p e c i e s .  
Animals i n  t h e  r eg ion  of t h e  l e a s e  a r e a  might move in sho re  du r ing  summer 
when squ id  a r e  spawning; i n  w in t e r  they would be more l i k e l y  t o  move 
o f f s h o r e  i n t o  t h e  l e a s e  a r e a .  

The no r the rn  r i g h t  gha l e  Solpnin is c ~ n s i d e r e d  a 2012 water  s p e c i e s ,  
moving s o u t h  and inshore  when t h e  water  c o o l s  o f f  sou the rn  C a l i f o r n i a  
(Leatherwood and Walker 1976) .  These movemen'ts may be a  r e sponse  t o  
l o c a l l y  abundant squ id  popu la t i ons .  T h i s  s p e c i e s  probably  o c c u r s  i n  t h e  
l e a s e  a r e a  throughout  t h e  y e a r ,  with l o c a l  i n sho re  movements du r ing  
summer. 

Family Phocenidae 
Phocoenoides d a l l  i 

Da l l  porpoise  a r e  a  c o l d  water  s p e c i e s ,  bu t  may move south  i n t o  
C a l i f o r n i a  wa te r s  i n  October through June (Leatherwood e t  a l .  1972) .  The 
r e s t  of t h e  y e a r ,  P .  d a l l i  should be abundant i n  t h e  l e a s e  a r e a ;  i t  
probably occu r s  t h e r e  throughout  t h e  yea r .  

Family O t a r i i d a e  
Ca l lo rh  i n u s  u r s  i n u s  

The v a s t  ma jo r i t y  of f u r  s e a l s  a r e  i n  t h e  Bering Sea dur ing  breeding  
season  from May through J u l y .  I n  October ,  females  and immatures mig ra t e  
south  and probably r each  t h e  l e a s e  a r e a  du r ing  December (Gentry 1981).  
The number of  f u r  s e a l s  o f f  Oregon, Washington, and C a l i f o r n i a  con t inues  
t o  i nc rease  from January through March (Kajimura 1984).  I n  l a t e  March, 
t h e  northward mig ra t ion  begins .  Animals a r e  i n f r e q u e n t  i n  t h e  a r e a  a f t e r  
e a r l y  June. 

Eumetopias j u b a t u s  

The S t e l l e r  s e a  l i o n  occu r s  o f f  Oregon throughout  t h e  y e a r ;  however, 
t h e  g r e a t e s t  numbers a r e  p r e s e n t  du r ing  t h e  peak i n  breeding  from August 
through September (Mate 1975) .  The number of  a d u l t  males d r o p s  
p r e c i p i t o u s l y  a t  t h e  end of  September; t h e  females  l e a v e  i n  October. 
Migra t ion  northward from C a l i f o r n i a  and southward from Alaska o c c u r s  
a f t e r  t h e  breeding  season  (Schusterman 1981).  I f  t h e s e  an ima l s  occu r  i n  
t h e  l e a s e  a r e a ,  i t  is probably from October through March. 



Family Phoc i d a e  
Phoca v i t u l i n a  - 

Harbor seals a r e  probably nonmigra tory ,  a l t hough  tagged  i n d i v i d u a l s  
have been s e e n  up t o  250 km from t h e  t agg ing  s i t e  (Bonner and Witthames 
1974) .  They a r e  most l i k e l y  t o  be nea r sho re  du r ing  breeding  s e a s o n ,  from 
J u l y  through August. They might occu r  o f f s h o r e  nea r  t h e  l e a s e  a r e a  
du r ing  t h e  w in t e r .  

Mirounaa a n a u s t  i r o s t r i s  

Northern e l e p h a n t  s e a l s  begin t o  mass on t h e  breeding  i s l a n d s  i n  
l a t e  November, and remain t h e r e  u n t i l  March (McGinnis and Schusterman 
1380) .  Although t h e  a n i m l s  l e a v e  t h e  r e g i o n  and a i g r a t e  C,o f eed ing  
a r e a s ,  t h e  spec  i f  i c  l o c a t  i ons  of  t h e s e  s r e  unxnown. Neuly ueaned a n i ~ a l s  
a r e  common o f f  Oregcn from May t o  September. Adults  may occur i n  t h e  
l e a s e  a r e a  a t  t h i s  time. 

5. -- Food h a b i t s  

Few s t u d i e s  o f  marine mammal f eed ing  ecology have been c a r r i e d  o u t  
i n  t h e  l e a s e  a r e a .  Much o f  t h e  work on f e e d i n g  ecology h a s  been done i n  
C a l i f o r n i a .  For t h e  l a s t  s i x  y e a r s ,  r e c o r d s  o f  t h e  prey o f  marine 
mammals a long  t h e  Oregon c o a s t  have been k e p t ,  a l t hough  most o f  t h e s e  
d a t a  have n o t  been pub l i shed .  The v a s t  ma jo r i t y  of  f eed ing  s t u d i e s  r e l y  
on s t r a n d e d  an ima l s  and t h e r e f o r e  t h e r e  i s  l i t t l e  i n fo rma t ion  on  f eed ing  
in  o f f s h o r e  wa te r s ,  such a s  t h e  Gorda Ridge l e a s e  a r e a .  The fo l lowing  
d i s c u s s i o n  summarizes t h e  f eed ing  h a b i t s  of  marine mammal s p e c i e s  which 
may use  t h e  l e a s e  a r e a .  C e r t a i n  s p e c i e s  a r e  grouped because t h e i r  
f eed ing  h a b i t s  a r e  s i m i l a r .  

Family Balaenidae  
Eubalaena a l a c i a l i s  

Th i s  s p e c i e s  f e e d s  mainly on copepods f i l t e r e d  from t h e  water  
( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1977) .  I n  t h e  North P a c i f i c  t h e  
p r i n c i p a l  copepod e a t e n  is Calanus f i nmarch icus ;  t h e  e u p h a u s i i d ,  
Thysanoessa i ne rmis ,  i s  a l s o  e a t e n .  

Family Ba laenop te r idae  
Balaenop tera musculus 

In tha A n t a r c t i c ,  b l u e  whales  f e e d  p r i m a r i l y  on t h e  e u p h a u s i i d ,  
Euphausia supe rba ,  b u t  t hey  a l s o  t a k e  l a r g e  numbers of  amphipods, and 
f i v e  o t h e r  s p e c i e s  o f  euphaus i id s  (Loc kyer 1976) . Off Baja C a l i f o r n i a  
b l u e  whales  appeared  t o  be f eed ing  i n  s h o a l s  of  t h e  r e d  c r a b ,  
Pleuroncodes p l a n i p e s  (R ice  1974) . 
Balaenop te ra  physa lus  

F in  whales  e a t  s q u i d ,  e u p h a u s i i d s ,  c a p e l i n ,  h e r r i n g ,  and 
l a n t e r n f i s h e s  (Leatherwood e t  a l .  1972).  I n  t h e  n o r t h  P a c i f i c ,  p r ey  a r e  
p r i m a r i l y  anchov i e s  ( E n g r a u l i s  mordax ) , euphaus i i d s  (Thy sanoessa  



s p i n i f e r a  and Euphaus ia  s p . ) ,  h e r r i n g ( C 1 u p e a  h a r e n g u s ) ,  and t h e  s q u i d  
(Gona tus  f a b r i c i i )  ( T o m i l i n  1 9 5 7 ) .  

B a l a e n o p t e r a  b o r e a l i s  

I n  t h e  Nor th  P a c i f i c  sei whales  f e e d  p r i n c i p a l l y  on  f i s h ,  s q u i d ,  and 
c r u s t a c e a n s  ( T o m i l i n  1957) . I n  p a r t i c u l a r ,  t h e y  c a p t u r e  copepods ,  
e u p h a u s i  i d s ,  s a u r i e s  ( C o l o l a b  is - s a i r a )  , a n c h o v i e s ,  h e r r i n g ,  s a r d i n e s  
( S a r d i n o p s  s a g a x ) ,  j ack  mackere l  ( T r a c h u r u s  s y m m e t r i c u s ) ,  and s q u i d  
( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1977) .  

B a l a e n o p t e r a  a c u t o r o s t r a t a  

Minxe u h a l e s  i n  t h e  Yorth P s c i f  i c  e a t  e u p h a u s i i c s ,  copepods ,  sand 
l a n c e  ( h m c d y t e s  h e x a p ~ e r u s )  , and a n c h o v i e s  ( M i  t c h e l l  ! 974; . Tcmi l in  
(1957) r e p o r t e d  them t o  t ake  2 o l l o c k  ( T h e r a g r a  chalcogramma) 2nd 2 a p e l i n  
( M a l l o t u s  v i l l o s u s )  . 
Megaptera  novaeang l  iae 

Tomi l in  (1957)  summarized t h e  f e e d i n g  h a b i t s  o f  - M .  n o v a e a n g l i a e  i n  
t h e  North  P a c i f i c .  Prey i n c l u d e  mys ids ,  e u p h a u s i  i d s ,  s h r i m p ,  c a p e l i n ,  
h e r r i n g ,  and sand  l a n c e .  Zenkovich (1937)  r e p o r t e d  48% c o n t a i n e d  f i s h ,  
9 .6% f i s h  and  p e l a g i c  c r u s t a c e a n s ,  10% f i s h  and  b e n t h i c  c r u s t a c e a n s ,  2% 
j u s t  p e l a g i c  c r u s t a c e a n s ,  and 32% b e n t h i c  c r u s t a c e a n s .  

Family P h y s e t e r i d a e  
P h y s e t e r  macrocepha lus  

The f e e d i n g  h a b i t s  o f  sperm wha les  i n  t h e  North  P a c i f i c  a r e  well 
known compared t o  t h o s e  o f  o t h e r  l a r g e  wha les .  They e a t  a l m o s t  
e x c l u s i v e l y  c e p h a l o p o d s ,  p r i m a r i l y  M o r o t e u t h i s  r o b u s t u s ,  C o n a t o p s i s  
b o r e a l i s ,  O n y c o t e u t h i s  s p .  , Ommastrephes b a r t r a m i  , and H i s t i o t e u t h i s  s p .  
( B e r z i n  1971 , Kawakami 1976) .  On occ i i s ion  t h e y  t a k e  f i s h  s u c h  a s  
S e b a s t e s  s p .  , c o d ,  and Alep i s a u r u s  s p .  Sperm whale  s tomachs  h a v e  a l s o  
been r e p o r t e d  t o  c o n t a i n  b o o t s ,  w i r e ,  g l a s s  f l o a t s ,  c o c o n u t s ,  and o t h e r  
f l o t s a m  ( B e r z i n  1971 ) . T h i r t y - e i g h t  sperm w h a l e s  o f  t h e  41 which 
s t r a n d e d  i n  J u n e  o f  1979 had mos t ly  M o r o t e u t h i s ,  H i s t i o t e u t h i s ,  and 
C o n a t i d  s q u i d s  i n  t h e i r  s tomachs  (Harvey ,  unpubl .  d a t a ) .  

Kog ia  b r e v i c e p s  

Pygmy sperm whales f e e d  a l m o s t  e n t i r e l y  o n  c e p h a l o p o d s ,  a l t h o u g h  
o c c a s i o n a l l y  t h e y  eat p e l a g i c  c r u s t a c e a n s ,  s u c h  as s h r i m p s  and  g i a n t  
mys ids  ( N a t i o n a l  Marine F i s h e r i e s  S e r v i c e  1 9 7 7 ) .  

Family  Z i p h i i d a e '  

Beaked wha les  e x i s t  p r i m a r i l y  on  c e p h a l o p o d s  and  deep  w a t e r  f i s h e s .  
There  is s p e c i f i c  i n f o r m a t i o n  o n l y  f o r  B e r a r d i u s  b a i r d i i .  B a i r d ' s  beaked 
wha le  is known t o  consume s q u i d ,  o c t o p u s ,  r o c k f i s h ,  h e r r i n g ,  s a r d i n e s ,  
and cod ( T o m i l i n  1957, Leatherwood e t  a l .  1 9 7 2 ) .  I n d i v i d u a l s  o f  t h i s  
s p e c i e s  t a k e  Cona tus  f a b r i c i i  and O n y c o t e u t h i s  s p .  i n  t h e  n o r t h  P a c i f i c  
( M i t c h e l l  1 9 7 5 ) .  



Family Delphin idae  
Orc inus  orca 

K i l l e r  whales  i n  t h e  North P a c i f i c  e a t  a  v a r i e t y  of  nekton .  
Nishiwaki  and Handa (1958)  examined 364 k i l l e r  whales  o f f  Japan  and 
found they  consumed cod ,  f l a t f i s h e s ,  s a r d i n e s ,  s q u i d ,  oc topus ,  d o l p h i n s  
( p r i m a r i l y  T r u e ' s ,  D a l l ' s ,  and P a c i f i c  white-sided d o l p h i n s ) ,  l a r g e  
whales ,  and s e a l s .  Salmon composed 1 - 6 %  of t h e  stomach c o n t e n t s .  Walker 
(1975)  d e s c r i b e d  t h e  d i e t  of k i l l e r  whales  a s  c o n s i s t i n g  of  ba l een  
whales ,  s e a  o t t e r ,  a q u a t i c  b i r d s ,  f i s h ,  cephalopods ,  s e a l s ,  and s e a  
l i o n s .  Ten k i l l e r  whales  c o l l e c t e d  from Alaska t o  s o u t h e r n  C a l i f o r n i a  
c o n t a i n e d  C a l i f o r n i a  s e a  l i o n ,  S t e l l e r  s e a  l i o n ,  n o r t h e r n  e l e p h a n t  s e a l ,  
ha rbo r  p o r p o i s e ,  Da l l  po rpo i se ,  minke x h a l e ,  opah ( i a m p r i s  r e g i u s ) ,  
P a c i f i c  h a l i b u t  ( 9 i p p o g l o s s u s  s t e n o l e p i s ) ,  s q u i d ,  and p o s s i b l y  S l u e  
sha rk  ( P r i o n a c e  g l a u c a )  . 
Pseudorca c r a s s  i d e n s  

F a l s e  k i l l e r  whale f eed ing  h a b i t s  a r e  n o t  w e l l  documented, b u t  they  
a r e  known t o  e a t  cephalopods  and f i s h e s  such  a s  mahimahi, t una ,  and 
b o n i t o  o f f  Hawaii (Orr 1972,  M i t c h e l l  1975) .  

Glob i c e ~ h a l a  macrorhvnchus 

Tomil in (1957) l is ts  cephalopods  and such f i s h e s  a s  c l u p e i d s  and 
g a d i d s ,  a s  food of p i l o t  whales .  Daugherty (1966)  s t a t e s  t h a t  s q u i d  and 
mackerel  a r e  common food organisms.  The n e a r s h o r e  movements o f  t h i s  
s p e c i e s  a r e  g e n e r a l l y  governed by t h e  a v a i l a b i l i t y  o f  squ id .  

Grampus g r i s e u s  

R i s s o t s  d o l p h i n s  have been poor ly  s t u d i e d .  Walker (1975) g i v e s  f i s h  
and cepha lopods  as t h e i r  food ,  wh i l e  Yablokov (1974)  s t a t e s  t h a t  s q u i d  
a r e  more impor tan t .  A s i n g l e  b e a c h c a s t  specimen i n  Washington c o n t a i n e d  
s q u i d :  Onyco teu th i s  b a n k s i i ,  O c t o p o t e u t h i s  s i c u l a ,  C h i r o t e u t h i s  v e r a n y i ,  
Conatus  f a b r  i c i  i ,  and some g o n a t i d s  (S t roud  1968).  

S t e n e l l a  c o e r u l e o a l b a  

Most i n f o r m a t i o n  on  f e e d i n g  h a b i t s  o f  t h i s  s p e c i e s  is  from Alaska.  
Miyazakl a t  a l .  (1973)  found deep wa te r  f i s h  i nc luded  i n  t h e  d i e t :  
Myctophidae, Nemichthyidae,  Emmelichthyidae, Chau l iodon t idae ,  
P a r a l e p i d i d a e ,  S t e r n o p t y c h i d a e ,  Gempylidae , Lut j a n i d a e ,  P r i acan  t h i d a e ,  
and Gonostomat i d a e .  They 3 i s o  found t h e  s q u i d s  Todarodes pac i f  i c u s  and 
S y m p l e c t o t e u t h i s  luminosa  as w e l l  a s  t h e  shr imps  Bentheogennema 
b o r e a l i s ,  Pas iphaea  s p . ,  Acanthephyra s p . ,  and A r i s t e i n a e  s p .  

Delphinus  d e l p h i s  

Evans (1976) examined stomach c o n t e n t s  o f  30 i n d i v i d u a l s  c o l l e c t e d  
from September through January .  S i x t y - t h r e e  p e r c e n t  o f  t h e  food was f i s h  
(93% anchovy),  and 37% was s q u i d  (99% Lo l igo  o p a l e s c e n s )  . I n  March and 
J u l y  t h e s e  an ima l s  a t e  most ly  b a t h y l a g i d  and myctophid f i s h e s ,  a s  well 



a s  hake and anchovy. Squid accounted  f o r  23% of  t h e  d i e t  and c r u s t a c e a n s  
7%. During September, 61 an imals  were examined and anchovy and Lol igo  
were t h e  dominant foods.  Nishiwaki ( 1972) found t h e s e  d o l p h i n s  t o  f eed  
p r i m a r i l y  on migra t ing  f i s h ,  h e r r i n g ,  s a r d i n e s ,  and squ id .  

Lagenorhynchus ob l iqu idens  

The fo l lowing  food i tems  have been found i n  P a c i f i c  white-sided 
d o l p h i n s :  cephalopods ,  h e r r i n g ,  s a r d i n e ,  anchovy, s a u r y ,  mackerel ,  
c a p e l i n ,  hake ,  and c r u s t a c e a n s  ( M i t c h e l l  1975; Walker e t  a l .  1975; 
Nat iona l  Marine F i s h e r i e s  S e r v i c e  1974).  

L i s s o d e l p h i s  b o r e a l i s  

Northern n igh t  xnz le  9ol;hins e a t  squid  such as  Loligo o p a l e s c e n s ,  
2nd xyctopnid  f i s h e s  and anchovies  < N o r r i s  and P r e s c o t t  1961 ; 
Leatherwood and Walker 1976) .  

Family Phocenidae 
Phocoenoides d a l l i  

Da l l  porpoise  prey on s a u r y ,  Lol igo  o p a l e s c e n s ,  hake ,  j a ck  mackere l ,  
s a u r y ,  and o t h e r  ba thype lag i c  f i s h e s  ( N o r r i s  and P r e s c o t t  1961; Na t iona l  
Marine F i s h e r i e s  S e r v i c e  1974) .  

Phocoena phocoena 

I n  t h e  North P a c i f i c ,  ha rbo r  po rpo i se  f eed  on h e r r i n g ,  squid  
(Gonatus and Lol igo)  , s a r d i n e s ,  cape1  i n ,  and shad ( Alosa sap i d i s s i m a )  
(Wilke and Kenyon 1952; S c h e f f e r  1953; Leatherwood and Reeves 1978). 

Family O t a r i i d a e  
C a l l o r h i n u s  u r s  i nus  

Kajimura (1984) p rov ides  t h e  most d e t a i l e d  d a t a  on f eed ing  h a b i t s  of  
North P a c i f i c  f u r  s e a l s .  Off Oregon, 49 an imals  examined had e a t e n  shad ,  
h e r r i n g ,  anchovy, hake,  s a u r y ,  r o c k f i s h ,  and s i x  t a x a  o f  cephalopods.  
Fur s e a l s  o f f  Washington (N=2628 p r i n c i p a l l y  a t e  h e r r i n g ,  cape1  i n ,  
eu lachon,  anchovy, r o c k f i s h ,  salmon, hake ,  s a b l e f i s h ,  and squ id  
(Onyco teu th i s  sp . )  . Fur s e a l s  feed  p r i m a r i l y  a t  n i g h t  and a r e  cons ide red  
o p p o r t u n i s t i c  f e e d e r s  (Kajimura 1984) .  

Eumetopiaa J u b a t u s  

S t e l l e r  sea l i o n s  a r e  thought  t o  f e e d  o p p o r t u n i s t i c a l l y ,  p r i m a r i l y  
i n  sha l low water .  I n  t h e  North P a c i f i c  t hey  e a t  f l a t f i s h e s ,  r o c k f i s h e s ,  
c a p e l i n ,  sand l a n c e ,  s c u l p i n s ,  cod ,  po l lock ,  smelt, g r e e n l i n g ,  and 
salmon ( P i k e  1958, Mathisen e t  a l .  1962, F i s c u s  and Baines  1966) . I n  
Oregon, Roffe and Mate (1984) observed S t e l l e r  s e a  l i o n s  e a t i n g  
sa lmonids  and lampreys i n  t h e  Rogue River .  



Family Phocidae 
Phoca v i  t u l i n a  - 

Harbor s e a l s  f e e d  a lmos t  e x c l u s i v e l y  n e a r  sho re .  I n  Oregon and 
n o r t h e r n  C a l i f o r n i a ,  they  consume sand  l a n c e ,  Eng l i sh  s o l e ,  r e x  s o l e ,  
sanddabs ,  s t a g h o r n  s c u l p i n ,  dover  s o l e ,  h e r r i n g ,  salmon, s l e n d e r  s o l e ,  
lamprey, and tomcod ( G r a y b i l l  1981, Bowlby 1981, Brown and Mate 1983, 
Roffe and Mate 1984).  On occas ion  they  may e a t  Lol igo  o r  Octopus s p .  

Mirounga a n g u s t i r o s t r i s  

The n o r t h e r n  e l e p h a n t  s e a l s  e a t  deep wa te r  s p e c i e s .  In  i n d i v i d u a l s  
from c e n t r a l  C a l i f o r n i a ,  Morejohn and B a l t z  ( 1 9 6 8 )  found t h e  remains  of  
50 c u s g e e l s  ( " i l a r a  t a y i ~ r i ) ,  one f l a t f i s h ,  and t u c  brown c a t s h a r k s  
( A p r i s t u r u s  S runneus ) .  An tone l i s  and F i s c u s  (1980) d e s c r i b e d  t n e  
exarninaEion of stomach c o n t e n t s  from f o u r  e l s p h a n t  s e a l s  i n  Cregon. They 
con ta ined  cephalopods :  Gonat idae ,  Gonatus s p . ,  Gona to tops i s  b o r e a l i s ,  
C h i r o t e u t h i s  s p . ,  O c t o p o t e u t h i s  s p . ,  Onycoteuth is  b o r e a l i j a p o n i c u s ,  
Ross ia  p a c i f  i c a ,  and Octopus s p .  I n  a d d i t i o n ,  lamprey,  sanddab,  and r e x  
s o l e  were found.  

6. Commerc i a l  e x p l o i t a t i o n  

The h a r v e s t i n g  o f  marine mammals f a l l s  under  t h e  j u r i s d i c t i o n  of  
laws inc luded  i n  t he  Marine ?lamma1 P r o t e c t i o n  Act o f  1972 (MMPA) and by 
t h e  I n t e r n a t i o n a l  Whaling Commission ( I W C ) .  These two sets of  
r e g u l a t i o n s  e f f e c t i v e l y  l i m i t  o r  p r o h i b i t  h a r v e s t i n g  most marine mammals 
a long  t h e  west  c o a s t  of t h e  United S t a t e s .  The MMPA r e s t r i c t s  t h e  t ak ing  
of  marine mammals w i t h i n  t h e  t e r r i t o r i a l  w a t e r s  o f  t h e  U.S. The n o r t h e r n  
f u r  s e a l  is an e x c e p t i o n ;  i t  is h a r v e s t e d  under  i n t e r n a t i o n a l  
agreements .  The h a r v e s t  o f  f u r  s e a l s  is r e s t r i c t e d  t o  t h e  b reed ing  
i s l a n d s  i n  t h e  Bering Sea ,  and no p e l a g i c  s e a l i n g  is a l lowed.  The MMPA 
is  e n f o r c e d  w i t h i n  t h e  200-mile U.S. economic zone. The l e a s e  a r e a  
ex t ends  s l i g h t l y  seaward o f  t h i s  p o i n t ,  s o  enforcement  of  t h e  MMPA would 
o n l y  be r e q u i r e d  i n  t h e  landward p o r t i o n .  Ou t s ide  t h e  t e r r i t o r i a l  w a t e r s  
of t h e  U.S., however, t h e  IWC promulga tes  nonbinding whaling r e g u l a t i o n s  
f o r  a l l  member n a t i o n s .  The fo l lowing  d i s c u s s i o n  summarizes t h e  
h a r v e s t i n g  of mar ine  mammal s p e c i e s  which may i n h a b i t  t h e  l e a s e  a r e a  and 
which a r e  h a r v e s t e d  o u t s i d e  i t .  S p e c i e s  n o t  h a r v e s t e d  i n  t h e  North 
P a c i f i c  are n o t  i nc luded  i n  t h e  d i s c u s s i o n .  

Family Ba laenop te r idae  
Balaenoptera  a c u t o r o s t r a t a  

The minke whale is now t h e  o n l y  b a l e e n  whale commercial ly h a r v e s t e d  
i n  t h e  North P a c i f i c .  The IWC h a s  provided  a 1984/85 c a t c h  l i m i t  o f  320 
minke whales  f o r  t h e  wes t e rn  P a c i f i c .  These whales  w i l l  p robably  be 
h a r v e s t e d  by Japan.  The IWC vo ted  f o r  a comple te  moratorium beginning  
wi th  t h e  1985/86 s e a s o n ,  s o  no whales  may be t a k e n  a t  t h a t  t ime.  There  
is no commercial e x p l o i t a t i o n  of any ba l een  whales  i n  t h e  l e a s e  a r e a .  



Family Z i p h i i d a e  
B e r a r d i u s  b a i r d i i  

B a i r d l s  beaked whale  is p r e s e n t l y  h a r v e s t e d  by t h e  J a p a n e s e  o f f  
t h e i r  c o a s t .  T h i s  a n i m a l  d o e s  n o t  come under  t h e  IWC j u r i s d i c t i o n ,  b u t  
J a p a n  h a s  a g r e e d  t o  l i m i t  t h e i r  c a t c h  o f  t h i s  s p e c i e s  t o  40 i n d i v i d u a l s  
i n  1985. 

Family D e l p h i n i d a e  

The t u n a  p u r s e  s e i n e  f i s h e r y  i n  t h e  e a s t e r n  t r o p i c a l  P a c i f i c  was 
r e s p o n s i b l e  f o r  k i l l i n g  a  l a r g e  number of common, s t r i p e d ,  s p i n n e r ,  and 
s p o t t e d  d o l p h i n s .  Fvans ( 1976)  e s t i m a t e d  21 ,000  i n d i v i d u a l  common 
d o l p h i n s  x e r e  k i l l e d  d u r i 2 g  f i s h i n g  i n  1973.  Today t h e  number h a s  been 
5 r a s ~ i c a l ; y  r ecuced  s o  t h a t  few a r e  t a k e n  i n  t h e  f i s h e r y .  

Phocoenoides  d a l l i  

Dall p o r p o i s e  a r e  t a k e n  i n c i d e n t a l  t o  t h e  salmon c a t c h  i n  t h e  
J a p a n e s e  North P a c i f i c  g i l l n e t  f i s h e r y .  R e c e n t l y ,  U.S. o b s e r v e r s  
e s t i m a t e d  32 ,000  D a l l  p o r p o i s e  were t a k e n  i n  1980 by salmon g i l l n e t s  i n  
t h e  North P a c i f i c  ( N a t i o n a l  Marine Mammal L a b o r a t o r y  1 9 8 1 ) .  Research  is 
i n  p r o g r e s s ,  i n  a n  a t t e m p t  t o  d e c r e a s e  t h e  t a k e ,  and t o  p r o v i d e  b e t t e r  
e s t i m a t e s  o f  t h e  p o p u l a t i o n  s i z e  and  number o f  i n d i v i d u a l s  a f f e c t e d .  

Family O t a r i i d a e  
C a l l o r h i n u s  u r s  i n u s  

The h a r v e s t  o f  f u r  s e a l s  h a s  been u n d e r  j u r i s d i c t i o n  o f  t h e  t r e a t y  
between J a p a n ,  Canada, U.S.S.R. and  t h e  U.S. s i n c e  1957. T h i s  c o n v e n t i o n  
was d e s i g n e d  t o  a c h i e v e  maximum s u s t a i n e d  p r o d u c t i v i t y  o f  f u r  s e a l  
r e s o u r c e s  and t o  d e t e r m i n e  t h e  r e l a t i o n s h i p  o f  f u r  seals t o  o t h e r  mar ine  
l i v i n g  r e s o u r c e s .  The h a r v e s t  is t a k e n  on S t .  P a u l  I s l a n d  i n  t h e  Ber ing  
Sea .  Approximately  12 ,000  f u r  s e a l s  were h a r v e s t e d  i n  1984,  a l l  o f  them 
males  o f  f i v e  y e a r s  a g e  o r  less (Lander  and  Kaj imura 1 9 8 2 ) .  The f u t u r e  
o f  t h e  h a r v e s t  is u n c e r t a i n  and may i n  f a c t  b e  phased o u t  i n  t h e  n e x t  
few y e a r s .  

C. Gaps In The Data  

We know p r a c t i c a l l y  n o t h i n g  a b o u t  mar ine  mammals i n  t h e  CRLA. Mar ine  
mammals are p a r t i c u l a r l y  d i f f i c u l t  t o  s t u d y  because  t h e y  r a r e l y  a p p e a r  
a t  t h e  surface, a r e  h a r d  t o  c a t c h ,  a r e  s c a r c e ,  i n t e l l i g e n t ,  and 
o f t e n t i m e s  wary o f  humans. I n  a d d i t i o n ,  i t  is r e l a t i v e l y  c o s t l y  t o  
i n v e s t i g a t e  mar ine  mammal b e h a v i o r s  b e c a u s e  o f  t h e  s h i p  time needed  t o  
g a t h e r  s u f f i c i e n t '  i n f o r m a t i o n .  A l l  t h e s e  p rob lems  have  c o n t r i b u t e d  t o  
t h e  l a c k  o f  d a t a  f o r  mar ine  mammals i n  t h e  GRLA. Only a  few s t u d i e s ,  
o u t l i n e d  a b o v e ,  have been c a r r i e d  o u t  i n  t h e  r e g i o n ,  and none h a v e  
c o n c e n t r a t e d  i n  t h e  l e a s e  a r e a  i t s e l f .  

The most o b v i o u s  gap i n  t h e  d a t a  f o r  t h i s  r e g i o n  is t h e  l a c k  o f  
i n f o r m a t i o n  d e a l i n g  w i t h  t h e  abundance and  d i s t r i b u t i o n  o f  s p e c i e s  
o c c u r r i n g  i n  t h e  r i d g e  a r e a .  A y e a r  l o n g  s t u d y  n e e d s  t o  be c a r r i e d  o u t  



i n  t h e  GRLA i n  which t h e  number and l o c a t i o n  o f  t h e  v a r i o u s  marine 
mammal s p e c i e s  which occupy t h i s  r e g i o n  a r e  de te rmined .  Areas o f  
c o n c e n t r a t i o n  and  n o t e s  on t h e i r  behav io r  would p r o v i d e  a t  l e a s t  
b a s e l i n e  d a t a .  

The d i f f i c u l t y  i n  c o l l e c t i n g  many s p e c i e s  i n  s u f f i c i e n t  numbers f o r  
d e t a i l e d  a n a l y s i s  would p r e c l u d e  g a t h e r i n g  much d a t a  on r e p r o d u c t i o n ,  
growth ,  o r  food h a b i t s .  Some of  t h i s  i n f o r m a t i o n  can  be g l eaned  from 
v i s u a l  o b s e r v a t i o n s  i n  t h e  GRLA,  however much o f  i t  r e q u i r e s  t h e  
c o l l e c t i o n  o f  t h e  specimen.  

We t h e r e f o r e  recommend t h a t  sh ipboa rd  c e n s u s e s  o f  t h e  a r e a  be 
performed wi th  i n t e n t  t o  g a t h e r  a s  much in fo rma t ion  a s  p o s s i b l e  on t h e  
k i n d s ,  numbers, and h a b i t s  o f  mar ine  nammals i n h a b i t i n g  t h e  'GRLA.  3nce  
t h i s  is accompl ished ,  t h e s e  d a t a  should  Se supplemented wi th  
o p p o r t u n i s t i c  o r  d i r e c t e d  c o l l e c t i o n s  of  impor t an t  s p e c i e s  i n  t h e  a r e a .  



V. SUMMARY AND CONCLUSIONS 

There  a r e  compara t ive ly  few s t u d i e s  o f  t h e  nekton l i v i n g  w i t h i n  t h e  
Gorda Ridge Lease Area. Most of  t h o s e  concerned  wi th  t h e  f i s h e s ,  
c epha lopods  and shr imps  have been done o f f  Newport, Oregon, i n  t h e  
no r the rnmos t  p a r t  of t h e  proposed l e a s e  a r e a .  S t u d i e s  o f  mammals have  
g e n e r a l l y  been more b r o a d l y  d i s t r i b u t e d .  

Many s p e c i e s  a r e  p a r t i c u l a r l y  d i f f i c u l t  t o  s t u d y .  Marine mammals 
a r e  h a r d  t o  sample f o r  bo th  t e c h n i c a l  and l e g a l  r ea sons .  For i n s t a n c e ,  
c e t a c e a n s  canno t  be a c t i v e l y  sampled a t  a l l  because they a r e  p r o t e c t e d  
3y 13w and p u b l i c  s e n t i n e n t .  Thus, ou r  knowledge of  them i s  g e n e r a l l y  
limi'ed t o  d i s t r i b u t i o n a l  r e c o r a s ,  ;eta from o l d  whaling c a t c h e s  i n  
Dther  r e g i o n s ,  and i n f o r n a t i o n  ga ined  from o c c a s i o n a l  s t r a n d i n g s .  The 
a v a i l a b l e  i n f o r m a t i o n  t e n d s  t o  c o n s i s t  o f  i n c i d e n t a l  o b s e r v a t i o n s  r a t h e r  
t h a n  c o h e r e n t  long-term d a t a  s e r i e s .  

Much o f  t h e  ocean  f l o o r  w i t h i n  t h e  GRLA is rocky o r  uneven,  
p r e v e n t i n g  bot tom t r a w l i n g .  There  have  been no s t u d i e s  o f  t h e s e  a r e a s  
u s ing  t r a p s  o r  s e t  l i n e s .  Although some camera s t u d i e s  o f  rocky  a r e a s  
e x i s t ,  few n e k t o n i c  organisms have been photographed because  of  
avo idance  and r e l a t i v e  s c a r c i t y .  

Some i n f o r m a t i o n  e x i s t s  from e x t r a - l i m i t a l  s t u d i e s  o f  s p e c i e s  
o c c u r r i n g  w i t h i n  t h e  GRLA. I n  g e n e r a l ,  t h i s  i n f o r m a t i o n  i s  s p a r s e  and 
o f t e n  does  n o t  s i g n i f i c a n t l y  augment i n f o r m a t i o n  from w i t h i n  a r e a  
s t u d i e s ,  a l t h o u g h  t h e r e  a r e  e x c e p t i o n s .  

1 .  D i s t r i b u t i o n  and abundance 

Knowledge of  t h e  occu r r ence  of  s p e c i e s  o f  mammals, f i s h e s ,  
c epha lopods  and shr imps  i n  t h e  G R L A  is good, a l t h o u g h  i n f o r m a t i o n  on 
d i s t r i b u t i o n s  w i t h i n  t h e  a r e a  is  g e n e r a l l y  l a c k i n g .  C e r t a i n l y  t h e  
common s p e c i e s  o c c u r r i n g  n e a r  t h e  s u r f a c e  o r  a t  moderate  d e p t h s  a r e  we l l  
known, a l t h o u g h  new r e c o r d s  o f  s p e c i e s  a r e  n o t  uncommon. Deeper wa te r  
p e l a g i c  s p e c i e s  a r e  much l e s s  w e l l  known and b e n t h i c  s p e c i e s  o c c u r r i n g  
on rough o r  rocky bot tom a r e  poo r ly  known. Most deep w a t e r  b e n t h i c  
s p e c i e s  o c c u r r i n g  on  rocky bot toms a r e  p robab ly  known from o t h e r  p a r t s  
o f  t h e  GRLA. However, because  o f  t h e  g e n e r a l l y  poor sampling o f  rough 
a r e a s ,  there may be  p r e v i o u s l y  unrecorded  and p o s s i b l y  unknown s p e c i e s  
p r e s e n t .  

Abundances o f  s p e c i e s  w i t h i n  t h e  GRLA a r e  p o o r l y  known. Few 
a t t e m p t s  have  been made t o  e s t i m a t e  p o p u l a t i o n s  o f  mammals a c t u a l l y  
w i t h i n  t h e  a r e a .  E s t i m a t e s  o f  p inn iped  rooke ry  p o p u l a t i o n s  (seals and  
s e a  l i o n s )  d o  e x i s t ,  a l t h o u g h  how t h e i r  numbers r e l a t e  t o  o c c u r r e n c e  o f  
i n d i v i d u a l s  w i t h i n  t h e  GRLA is unknown. S i z e s  o f  GRLA p o p u l a t i o n s  o f  
some f i s h e s ,  cephalopods ,  and sh r imps  c a n  be e s t i m a t e d  from q u a n t i t a t i v e  
midwater and b e n t h i c  t r a w l  c a t c h e s .  However, s o  many q u a l i f i c a t i o n s  
must be a p p l i e d  t o  each  e s t i m a t e  t h a t  p r e s e n t l y  i t  seems w i s e r  n o t  t o  



make them. Among t h e  f a c t o r s  a f f e c t i n g  abundances a r e  avoidance ,  
escapement, sea s u r f a c e  tempera tures ,  and season .  

2 .  Reproduction 

L i t t l e  is known about  t h e  r ep roduc t ion  of  organisms i n  t he  GRLA.  
Few nammals a r e  known t o  reproduce in  t h e  a r e a .  Presumably a lmost  a l l  
o f  t he  f i s h e s ,  cephalopods ,  and shrimps i n  t h e  a r e a  do reproduce  wi th in  
i t s  boundaries .  However, f o r  most, nothing is known of t h e i r  
r ep roduc t ion .  For t h e  r e s t ,  wi th  few excep t ions ,  l i t t l e  is known about  
t h e i r  r ep roduc t ion .  

Early l i f e  h i s t o r i e s  of a o s t  of t h e  ar , i .mls  a r e  unufiowr,. Tor rnariy 
s p e c i e s ,  l a r v a e  a r e  unknown o r  p r e s e n t l y  u n i d e n t i f i a b l e .  A number 3f 
c ~ m m e r c i a l l y  impor tan t ly  s p e c i e s  (Dover s o l e ,  r ex  s o l e ,  SeDastes s p p . )  
have l a r v a e  and j u v e n i l e s  which occu r  w i th in  t he  GRLA.  W e t h e r  o r  n o t  
t h e s e  l a r v a e ,  which occur f a r  west  of  t h e  c o n t i n e n t a l  s h e l f  and s l o p e  
where a d u l t s  l i v e ,  a r e  l o s t  t o  t h e  c o a s t a l  popu la t i on  is comple te ly  
unknown. 

3 .  Growth 

Almost nothing is known about  t h e  growth of  nekton wi th in  t h e  GRLA. 
Although maximum s i z e s  have been recorded  f o r  many s p e c i e s ,  and l i f e  
span and age-s ize  r e l a t i o n s h i p s  a r e  known f o r  a  few, informat ion  on 
a c t u a l  growth r a t e s  is very r a r e .  

4 .  Migra t ions  

Many s p e c i e s  a r e  known t o  migra te  through o r  w i th in  t h e  GRLA. Some 
l a r g e  c e t a c e a n s  and p inn ipeds  occu r  s e a s o n a l l y  i n  t h e  r eg ion  while  i n  
r o u t e  t o  o r  from feeding  o r  breeding  grounds elsewhere.  Large numbers 
of  a l b a c o r e  tuna  migra te  n o r t h  through t h e  a r e a  i n  t h e  summer. No 
evidence  s u g g e s t s  t h a t  any micronekton have h o r i z o n t a l  mig ra t ions  t h e r e .  

Many s p e c i e s  of f i s h e s ,  shrimps,  and cephalopods perform d i u r n a l  
v e r t i c a l  mig ra t ions  i n  t h e  upper 800 o r  1000 meters  of t h e  water  column. 
The behav io r  of some of  t h e s e  s p e c i e s  is f a i r l y  w e l l  d e s c r i b e d ,  and 
a t t e m p t s  have been made t o  r e l a t e  mig ra t ion  t o  envi ronmenta l  f a c t o r s  
such a s  time of day and season .  S p e c i e s  d i f f e r  i n  p a t t e r n  o f  mig ra t ion  
and i n  which p a r t  o f  t h e  popu la t i on  migra tes .  Some mig ra t e  t o  o r  nea r  
t h e  s u r f a c e ,  b u t  o t h e r s ,  deeper  l i v i n g ,  remain i n  t h e  mesopelagic zone. 
I n  a t  l e a s t  one s p e c i e s  o f  myctophid f i s h ,  on ly  j u v e n i i e s  mig ra t e ;  
a d u l t s  remain a t  depth.  

5. Food h a b i t s  

Food and f eed ing  h a b i t s  of  many of  t h e  impor tan t  s p e c i e s  of  mammals 
and f i s h e s  have been s t u d i e d .  Genera l ly  p a t t e r c s  a r e  known, a l t hough  
d e t a i l e d  informat ion  r e l a t i n g  food t o  envi ronmenta l  o r  o n t o g e n e t i c  



changes  is a v a i l a b l e  f o r  o n l y  a  few s p e c i e s .  Food h a b i t s  of  shr imps  and 
cephalopods  are v i r t u a l l y  unknown, l a r g e l y  because o f  t h e  damage done by 
t h e s e  g roups  t o  t h e i r  food d u r i n g  i n g e s t i o n ,  b u t  a l s o  due t o  l a c k  o f  
s tudy .  

6. Commercial e x p l o i t a t i o n  

A North American commercial f i s h e r y  e x i s t s  p r e s e n t l y  f o r  o n l y  one 
f i s h  s p e c i e s  i n  t h e  GRLA, Thunnus a l a l u n g a  ( a l b a c o r e ) .  Larvae of  
commercial ly impor t an t  s p e c i e s  o f  t h e  c o n t i n e n t a l  s h e l f  do  o c c u r  i n  t h e  
a r e a ,  bu t  whether  they  r e p r e s e n t  p o t e n t i a l  c o n t r i b u t i o n s  t o  t h e  c o a s t a l  
p o p u l a t i o n s  is p r o b l e m a t i c a l .  

F o r n e r l y ,  t h e  l a r g e  c e t a c e a n s  which occur  x i t n i n  t h e  a r e a  x e r e  
hun ted .  Only two s p e c i e s ,  Ba laenop te ra  a c u t o r o s t r a t a  (ninke x h a l e )  and 
Thyse t e r  macrocephalus ( sperm whale)  have begn r e c e n t l y  hunted  i n  t h e  
North P a c i f i c .  However, no hun t ing  h a s  been a l lowed i n  t h e  200- mile 
U.S. f i s h e r y  economic zone s i n c e  1974 ,  and t h e r e  is no p r o s p e c t  t h a t  t h e  
s i t u a t i o n  w i l l  change i n  t h e  f o r e s e e a b l e  f u t u r e .  There is a  h a r v e s t  o f  
C a l l o r h i n u s  u r s i n u s  ( n o r t h e r n  f u r  s e a l ) ,  b u t  i t  o c c u r s  o n l y  a s h o r e  i n  
the Ber ing  Sea. 

Commercial e x p l o i t a t i o n  o f  f i s h e s  ( o t h e r  t h a n  a l b a c o r e ) ,  shrimp,  o r  
cephalopods  i n  t h e  G R L A  seems u n l i k e l y .  No r e p o r t s  e x i s t  o f  h igh  
c o n c e n t r a t i o n s  o f  commercial ly v a l u a b l e  s p e c i e s  i n  t h e  a r e a ,  a l t h o u g h  
such  c o n c e n t r a t i o n s ,  p a r t i c u l a r l y  o f  C o l o l a b i s  s a i r a  ( s a u r y )  might  
o c c u r .  There a r e  probably  l a r g e  deepwater  f i s h  ( such  a s  macrour ids)  
p r e s e n t ,  b u t  t h e i r  p o p u l a t i o n s  a r e  a lmos t  c e r t a i n l y  t o o  low t o  s u p p o r t  
a n  economica l ly  v i a b l e  commercial f i s h e r y ,  even  i f  t h e i r  f l e s h  is 
p a l a t a b l e .  
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